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PREFACE 
 
After several field excursions where beached shipwrecks were present, a light bulb went off one 
day: these are unique resources that have been examined rather randomly around the world, but 
that have the potential to show us so much about maritime landscape, culturally and physically. 
The purpose of this research is to examine the variables that contribute to beach zone wreck 
stability by placing them in a socio-natural context, and examining how compromises to the 
cultural resource stability, in turn, creates management challenges. This dissertation will provide 
a comparative analysis of sites along the eastern seaboard of the United States, in order to 
facilitate discussion of challenges and changes to resource stability and preservation leading to 
short- and long-term management strategies. 
 
Although there are many, many more sites to be examined worldwide, this research provides an 
exploratory foundation for continuing to recognize the beached shipwreck as a legitimate coastal, 
cultural resource that holds value on various scales to many stakeholders. 
 CHAPTER 1: AN INTRODUCTION AND OVERVIEW 
 
Problem Statement 
 
Stranded ships on beaches—vessels and timbers left to the effects of time and change are 
the remnants of a long and varied history of maritime activities on coastlines along the eastern 
seaboard. The archaeological remains of ships in the beach zone are part of a complex and 
dynamic system (Russell 2004); being periodically exposed and reburied, they vary between 
being both visible and frequently forgotten features of the physical and cultural coastal 
landscape. Beached wreck sites provide clarification about larger historical patterns and cultural 
landscapes. Their value demands equal consideration to other coastal cultural resources, 
although, up until now, few resource managers acknowledged their potential informational, 
symbolic, and even economic values. They are often thought of as unimportant because of the 
transitory nature of the resource. It has been previously argued that beached wrecks are an 
unimportant resource, mainly because of their transitory and often fragmentary nature. 
Preference in maritime and underwater archaeological research has been given to deep water 
wrecks because they are considered to have a “better chance at survival” away from both the 
natural effects of wind, waves, and currents, as well as the cultural effects of looters, salvors, and 
general human contact (Throckmorton 1969: 17). This bias has been present in maritime 
archaeological scholarship for decades, due mostly to a common misconception that the dynamic 
nature of the coastal environment results in the breakdown of structural components, leading to a 
meaningless jumble of remains with no spatial integrity, and thus, no contextual data (Clausen 
1965; Basch 1972; Dumas 1972; Muckelroy 1978). This model has been inherent in maritime 
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archaeological theory since the beginning of the discipline, and still persists in some instances, 
based on previous unproven assumptions (examples given in Tomlin et al. 2000).   
However, these limited and nonrenewable resources play an important informational role 
as tangible pieces of maritime heritage that also document dynamic coastal processes. They are 
valuable resources that provide contextual meaning to various stakeholders (e.g. the general 
public, archaeologists, coastal resource managers, researchers, etc.) on cultural, historical, and 
environmental levels. But the characteristics that make them valuable also render them highly 
exposed and vulnerable to destructive forces (Nickens 1991:73). Stability of these beached 
shipwreck sites are highly susceptible to physical and cultural variations within the landscape. 
These variations in turn affect decisions regarding perceptions of importance and management 
strategies. Challenges to stability result in these resources being damaged, ignored or forgotten, 
leading to a potential loss of pertinent social, economic, and physical information. Although little 
can be done to prevent natural coastal processes, a better understanding of these processes allows 
for their mitigation and better management of the beached shipwreck resource. An understanding 
of values and attitudes toward beached wreck resources and associated management practices 
guide practitioner decision-making and allow for the development of appropriate and innovative 
strategies of management. Appropriate management of the beached wreck resource thus requires 
a better understanding of the physical context of the sites, the factors that affect management 
decisions, and the applicability of certain strategies to the collection of environmental and 
cultural data.  
Purpose 
 
This dissertation research will examine the factors that contribute to beach wreck stability 
by placing them in a socio-natural context, and examining how compromises to the cultural 
 3 
resource stability in turn, create management challenges. This study will provide a comparative 
analysis of site characteristics and management approaches along the eastern seaboard of the 
United States, in order to facilitate discussion of challenges to resource stability and 
preservation. This leads to an examination of management strategies and best-practice guidelines 
that are relevant to both individual sites and the resources in general.  
Research Questions 
 
The eastern seaboard of the United States provides a rich set of beached wreck sites, 
allowing for comparative analyses of both wreck site stability and associated management issues 
and strategies. With this in mind, there are several research questions that present themselves 
within the construct of an overlying primary question. These questions, in turn, allow for the 
examination of differences and commonalities among beached wreck sites. 
Primary Question:  
• What are the challenges to beached wreck site stability and management along the 
eastern seaboard? 
Secondary Questions: 
1. What are the differences and commonalities among case study sites of beached 
wrecks? 
2. What is the socio-natural context of each site? 
3. How is stability defined at each site? 
4. What factors most affect resource management decisions regarding beached 
wrecks? 
5. What technological strategies may be used to address management and stability 
challenges and concerns given the characteristics of each site? 
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6. What conclusions can be drawn from documentation of beached wreck sites? 
7. What are potential strategies for beached wreck management? 
Previous Research 
 
At an increasingly noticeable rate, numerous vessels are exposed worldwide with reports 
and articles detailing the widespread phenomenon of beached shipwrecks. The following case 
studies will show that much of the interest in these resources focuses on understanding the ship’s 
construction, trade origins and patterns, and wrecking events. However, beached wreck stability 
and challenges to management are often not acknowledged. These resources present unique 
opportunities to understand the socio-cultural history of a vessel, the impact of natural and 
anthropogenic processes on the vessels, and the vessel’s impact on and relationship with their 
environments. Although they are the vestiges of historic events, they are also embedded in the 
ongoing natural and cultural processes responsible for its current state (Gould 2000: 13). Further, 
such vessels may be viewed as resources on which archaeological, environmental, planning 
practitioners, and the public, make decisions regarding cultural resource use and value. All of 
these contexts require further examination and understanding than what has previously been 
explored for the beached wreck resource. 
United States Case Studies 
 
Examples of environmentally exposed shipwreck remains are a widespread phenomenon 
in many coastal areas in the United States, and their assessment and monitoring varies by 
environment and management entity. The Massachusetts coastline is the final resting place for 
several beached wreck sites, and the management of these vessels varies with exposure, time and 
funding constraints, and local interests. For example, on Cape Cod Sparrow Hawk wrecked in 
1626, was periodically exposed on the beach in 1782 and again in 1863 when it aroused local 
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interest. This led to its excavation in 1865 and subsequent reassembly on Boston Common as 
part of a traveling exhibition by P.T. Barnum. It was then donated to the Pilgrim Society of 
Plymouth for display at Plymouth Hall in 1889. It is currently on display at the Cape Cod 
Museum. HMS Somerset ran aground off Provincetown, Cape Cod, Massachusetts in 1778. After 
first being burned and pillaged by locals, it became covered by sand and subsequently preserved. 
The vessel was periodically exposed and partially recovered through the early 20th century. The 
vessel was examined by the National Park Service during a season of exposure in 1973, but was 
subsequently buried by an offshore bar (Delgado 1985:14-16). A digital survey to record 
exposed timbers was commissioned by the National Park Service in 2010, where is was 
estimated that the lower 10% of the vessel remains buried. As a British military vessel, it remains 
the property of the United Kingdom and is protected by international law (CCNSS 2014). The 
2008 appearance of a shipwreck at Newcombe Hallow Beach on the Atlantic Shore of Cape Cod 
attracted much attention as an opportunity to experience a tangible shipwreck, and managers 
have encouraged the public to see, touch, climb and inspect the vessel. The value of the vessel 
“aside from the excitement it generated beyond the maritime heritage community, was not in 
pinpointing a specific vessel, but rather the opportunity it provided the public to see and 
experience a shipwreck in a manner similar to an archaeologist” allowing them “to grasp the 
reality of the wrecking event and the limits faced by archaeologists in examining and 
interpreting” these types of resources (Mastone 2008: 15).  
 Although many of the beached vessels in New England are of public interest—and thus 
managerial concerns such as access—when exposed, some studies have attempted to examine 
overall and continuing issues with stability. For example, a shipwreck on Griswold Point in Old 
Lyme, Connecticut was discovered in 1994, at which time an assessment of the site stability and 
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recommendations for its preservation ensued. Utilizing the time, funding, and expertise of 
various entities (i.e., the town of Old Lyme, the Anthropology Club at Brown University, the 
Earth and Environmental Sciences Department at Wesleyan University, the Connecticut 
Department of Environmental Protection, the Army Corps of Engineers, Connecticut Historical 
Commission, and Connecticut Office of State Archaeologist), the site’s historical and 
archaeological significance was determined along with its long- and short-term management 
needs (Libby 1996). With many stakeholders, the notion of significance hinged on which entity’s 
criteria were applied to the site, but ultimately both a public and academic perspective were 
utilized when approaching its documentation and monitoring. The approach to this wreck 
included mapping, drawing, photography, and a remote sensing survey to determine the size and 
configuration of the wreckage (Libby 1996). Continual monitoring and quantification of erosion 
helped determine the potential risk of destruction and recommendations for its continual study 
(Pfeiffer 1995). However, hopes of identifying the vessel were taken away when all remnants of 
it were washed away by a nor’easter in October 1996. Furthermore, additional sources of funding 
for the study and preservation of the site were limited for the state of Connecticut, as the site also 
lay in the middle of a federally protected piping plover habitat, providing additional management 
challenges (Libby 1996). Despite some setbacks, this study acknowledged an interdisciplinary 
and inter-agency approach to beached wreck management, highlighting the challenges in both 
physical and cultural stability to these resources. 
In Florida, ship structures on remote islands such as at Little Talbot Island have been 
examined and interpreted by field personnel that included students, volunteers, park rangers, 
locals and the Florida Bureau of Archaeological Research (Haiduven and Smith 1987). However, 
further investigations of the vessel have been limited. A shipwreck first discovered in 1996 on 
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the cape of Little St. George Island, Franklin County, Florida became the site of an 
archaeological investigation whose goals were to examine the cultural context of the shipwreck 
as well as the dynamic environment of the Gulf shore, which presented challenges to the wreck’s 
exposure and monitoring. Although the vessel was formally recorded with video and 
photography, the Cape St. George shipwreck was battered by severe storms such as Hurricane 
Opal and within two years was reclaimed by the sand and sea (White 2006). This archaeological 
case study was a first step in combining the socio-cultural context with an understanding of the 
physical context of the site and the effect of shoreline change on cultural resources.  
Several wrecks in South Carolina have been highlighted for archaeological investigations 
and educational endeavors. Beach replenishment on the foreshore of Hunting Island State Park 
uncovered a small, intact, partially buried boat; preliminary investigations in 1987 by the South 
Carolina Institute of Anthropology and Archaeology (SCIAA) showed continual deterioration 
through normal beach processes. These processes were subsequently hastened by severe storm 
activity in 1988-1989 causing dislodging and scattering of timbers and natural reburial of the 
remaining structure. In 1990 the site was covered and marked in order to prevent destruction 
from further beach nourishment projects. In 1991, the vessel was relocated, uncovered and 
tagged, but 36% of the site was lost (Amer 1992:1-2). Despite the effort of reburial, the site 
continues to deteriorate. In 2011, a beached vessel was reported on Hilton Head Island on the 
Calibogue Sound. The Sport Diver Archaeological Management Program (with SCIAA), along 
with students from the University of South Carolina, recorded the wreck as part of a maritime 
archaeology class (Heaton 2012; SCIAA 2012). The focus on the investigation was on educating 
students in the basics of ship recording, providing them with tools and information that allowed 
them to document and report sites to the state.  Similarly, beached vessels such as Joseph S. Fay 
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are often used by the Thunder Bay National Marine Sanctuary as an educational tool (TBNMS 
2013). These inland-lake vessels however, are rarely monitored with the same attention as those 
underwater.  
Several vessels lie on the shoreline in the vicinity of San Francisco, California area. King 
Phillip, lost in 1878, is located within the park boundaries of the Golden Gate National 
Recreation Area on Ocean Beach. The site was periodically covered and exposed through the 
19th and 20th centuries. It was buried in 1915 under 10 ft. of sand from bulldozing for coastal 
highway construction. When the vessel was exposed in 1983/84, the National Park Service 
undertook a study that noted that “the survival of a significant portion of King Phillip’s hull in a 
high energy surf environment” counters the assumption that vessels near shore in dynamic 
environments are “meaningless jumbles” (Delgado 1985:32). The study acknowledged the value 
these resources have in being able to provide socio-cultural context. Although there are not 
always significant portions of the vessel available for analysis, shipwreck scatters on the beach 
have the potential to provide multiple contexts. For example, Neptune wrecked in 1900 during a 
winter storm, the surf smashing the hull and scattering sections, some washing against sand cliffs 
and being covered by slumping sands. These sections of the wreck were exposed in 1982 and 
used to assess natural site formation processes, a key issue in the management of cultural 
resources in the coastal zone. At Point Reyes National Seashore, the Pomo wrecked in 1903 on 
the Limantour Spit, a shifting sand feature within the Bay. The vessel was again exposed in 
1983, scattered along a 2.5mi stretch of the beach. It is unclear if the scatter was from the 
original wreck or due to the 1983 exposure, but its exposure helped clarify changes to the beach 
structure and geomorphology changes (Delgado 1985:19). Shipwreck scatters on the beaches of 
Channel Island National Park in California have been examined as archaeological resources 
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located in the intertidal zone (Russell 2004). Naturally uncovered sites were fully documented 
through minimal impact archaeology, focusing not on the location of the wrecking event or 
wreck material transportation, but on the natural and cultural site formation processes that 
worked to create the present archaeological record. For example, constant movement of sand 
caused by wind, tides, and storm activity periodically bury and expose the site elements affecting 
the overall archaeological picture of a site at any given time (Russell 2004). Although originally 
assumed that  
unless environmental conditions favored deep burial of remains in sand, these 
sites would produce little in the way of articulated wreckage and would consist 
largely of scattered remains, [but] by using a systematic approach, however, [the] 
study demonstrated that such scatters contain important archaeological data that 
could be reliably interpreted (Russell 2004: 369). 
 
While Russell’s research ultimately focused on ship construction and the historical context of the 
site, the study demonstrated that beached wreck sites can provide valuable information to the 
shipwreck database on construction techniques, site formation processes, artifact movement 
patterns, and trade patterns. Beached shipwreck sites in this case, offered valuable evidence of 
coastal site formation processes relevant to archaeological resource management (Russell 2004: 
381). Russell’s study helped change the perception of beached shipwrecks, encouraging the 
development of documentation programs for scattered beached remains and environmentally 
exposed shipwrecks (Russell 2004: 145).  
Rapid erosion and geomorphology changes along the west coast also induce extreme 
challenges to beached wreck management. On the Long Beach Peninsula in Washington, the 
Solano wrecked in 1907 and later was periodically exposed through the early 20th century until 
the 1950s (Gibbs 1953: 225). North of Long Beach Peninsula, at Washaway Beach, Washington, 
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beached shipwrecks also provide examples of visualizing coastal erosion and issues of detecting 
resource ownership as the beach shifts (Thompson 2010). 
The beaches of the North Carolina Outer Banks barrier island chain are dynamic, where 
periods of calm wave activity slowly move outlying sediments on to the beach, but in winter, 
energy from storm waves moves sediments offshore and shore parallel (Delgado 1985: 85). 
There have been discoveries of countless vessels driven ashore, where their skeletal remains 
have been covered, exposed, and reburied, hidden and often forgotten until natural and/or 
cultural processes provide the setting for new interactions. On Cape Hatteras, Laura A. Barnes 
has been progressively exposed due to winter storms. In 1974, it was cut into pieces and moved 
off the beach by the National Park Service to interim storage at Bodie Island. The vessel was 
moved to Coquina Beach and reassembled, later being recorded by the ECU Maritime Studies 
Program (Delgado 1985). However, the vessel is now completely covered with no visible 
structure and management includes only wooden markers which also remain buried. The wreck 
of Altoona was partially exposed in 1962 and later completely exposed in 1963. Storms 
occurring in 1964 exhumed the ship, breaking up the hull, scattering sections, and carrying the 
bow by beach drift to Cape Point. G.A. Kohler was pushed onshore by surf, remaining intact 
until burned for metal fittings. Remaining buried portions were subsequently periodically 
exposed by winter storms and beach erosion (Delgado 1985: 23). On the northern Outer Banks at 
Corolla, a battered wooden vessel was discovered by a local citizen, and first inspected by the 
North Carolina Underwater Archaeology Branch (UAB) in 2010. At the time it was protected by 
a layer of sand, limiting its exposure; however, a series of nor’easters uncovered the wreck and 
moved it approximately three miles down the beach, with ocean waves battering the hull to the 
point of breaking. In April, 2010, the UAB and Wildlife Resources Commission pulled the 
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shipwreck off the beach and stored it near the Currituck Beach Lighthouse. In May 2010, East 
Carolina University’s Maritime Studies Program began a documentation program of the 
remaining hull structure. The wreck was subsequently moved to Hatteras Village to be installed 
in the Graveyard of the Atlantic Museum (Lawrence 2010). While efforts again focused on ship 
construction and identification (Brown 2013), the Corolla wreck is an interesting management 
case: discovered by a local citizen, removed jointly by state agencies, recorded by a university 
program, and left in a small coastal museum with an uncertain future. 
It has been well documented that the process of how a ship wrecks and its remains 
distributed into archaeological sites and their periodic exposure has implications for site 
preservation, identification of site formation processes, and the preparation of predictive models 
(Delgado 1985: 6). Beaches such as Cape Hatteras are constantly undergoing change as the 
islands shift, exposing buried wrecks. Exposure can also occur due to extreme weather events 
like hurricanes. Cape Hatteras is an accessible, diverse, and archaeologically significant 
repository for the study of beached and exposed wreck sites. Delgado (1985: 11) argues,  
The study of these sites is hence important and should be part of any 
archaeological survey conducted in coastal localities, particularly when those 
areas are managed by public agencies whose responsibilities include cultural 
resource management concerns. [They] should survey [these] areas because 1) 
due to shoreline changes the placement of a boundary at mean high tide becomes 
arbitrary, and 2) because sites can exist above the mean high tide mark.  
 
Delgado (1985:21) has also argued that there is a “need for additional study for [beached] sites 
[on Cape Hatteras] for further scientific qualification and quantification.” It should be noted that 
environmental conditions have the ability to not only move, break up and redistribute vessels and 
wreckage but also potentially maintain a level of equilibrium. Recommendations for further 
research are to re-survey these sites after storms and in seasons of beach erosion, regular patrol 
activities, volunteers in parks programs, and pictures/drawings during times of exposure. So far 
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however, these recommendations typically happen ad hoc when the vessels become exposed 
during severe weather events and the public makes the state aware of their presence. This is a 
similar management practice for most coastal areas in the United States where management is 
typically reactionary rather than proactive.  
 Management of beached shipwrecks within the United States is varied from state to state. 
Although dependent on the managing entity and the location of the vessel, the strategies for 
management are typically passive or reactive and plans for documentation or recording typically 
go along with educational initiatives or vessel identification, rather than in conjunction with 
environmental processes, monitoring, and long-term conservation.   
International Case Studies 
 
Outside of the United States, beached wreck sites are being acknowledged alongside the 
development of programs for environmental and archaeological documentation and monitoring.  
Several examples of beached shipwrecks and unique management approaches come out of 
England. The mystery wreck at Bamburgh Castle lies in the intertidal zone on Bamburgh Beach 
in Northumberland on the northeast coast of England. The Maritime Archaeology Sea Trust 
(MAST) surveyed the wreck after it was uncovered by storms, and it has been monitored for 
subsequent change in beach erosion. As a result of MAST’s work, the site has been designated as 
a scheduled monument under the Ancient Monuments and Archaeological Areas Act of 1978 
(MAST 2014).  
Amsterdam, beached at Bulverhythe in 1749, was discovered in the sand at Hastings in 
1969. Given its popularity and the potential for destruction, the VOC-Ship Amsterdam 
Foundation began a program of excavation and site protection in 1984. A cofferdam was 
positioned seaward of the wreck to keep out sand during excavation; this later was removed due 
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to the threat of collapse. Approximately two-thirds of the structure survives in the beach and is 
now monitored by webcam (English Heritage 2014). This case represents the use of innovative 
techniques for managing a unique resource in a dynamic site.  
A testament to the dynamic coastline of Namibia is the Eduard Bohlen, wrecked in 
standing water in 1909 and now lying 300m inland. The vessel has been studied as a unique 
cultural and national icon of Namibia’s long and sometimes dark history. In addition to being a 
unique archaeological artifact, it serves as an opportunity to better understand the processes of a 
unique coastal desert environment and wildlife habitat (Harris et al. 2012). Unfortunately, 
research is limited for the site not only because of its location within a restricted environmental 
zone, but also due to the Namibian government’s dynamic and often precarious relationship with 
the protection of cultural resources and outside researchers.  
Researchers in the Mediterranean have been focused on understanding the processes of 
exposure for beached wrecks, and overcoming the assumption that preservation of materials only 
occurs in deep water (Beltrame 2002). Although there are stresses caused by turbulence, 
abrasion, and damage and consumption, many beach site discoveries have shown to be in good 
condition, and sites may actually be “rapidly covered to prevent access and natural deterioration” 
(Beltrame 2002: 381). The vessels become part of the dynamic environment, processes working 
both against (stress the structure, producing excavation motions) and for (excavation motions 
allowing for the vessel to sink into the protective substrate) their preservation. Shifts between 
exposure and reburial arise from both natural (e.g. progressive advance or retreat of the beach, 
changes in shoal profile, seasonal changes, and periodic storms) and anthropogenic (e.g. 
archaeological activity, human access, sea defense development) factors, important 
considerations for successful and appropriate resource management (Beltrame 2002).  
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Land reclamation in the Netherlands’ polders resulted in the mass uncovering of vessels, 
in turn leading to the development of an archaeological program and the need for management. 
Due to drainage and development, in situ protection was not considered a sustainable 
management option. Instead, “controlled destruction and selective excavation were carried 
through on an unprecedented scale” providing for limited planning-related rescue archaeology 
(Maarleveld 1997:41). With an average of one new ship found per year, the polders represent 
one of the largest single collections of ships on land. The conditions have resulted in high levels 
of preservation for this extensive collection, which is continually managed and monitored by the 
Netherlands Institute of Ship and Underwater Archaeology (NISA) (Delgado 2011). This 
program is an example of a management scheme that closely fit within the needs, constraints, 
and capabilities of its managing entities to provides the best possible solution for protecting the 
resource.  
International case studies have shown that beached wreck resource management is 
acknowledged more actively around the globe than compared within the United States. 
International programs and strategies of management have been recognizing the value and 
potential for beached wrecks as a resource, providing more active management strategies than 
typically appear within the United States.  
Programs and Strategies 
 
Scotland has been on the forefront of protecting its coastal archaeological resources 
alongside measures to control erosion and provide coastal environmental protection. Since the 
1980s, Historic Scotland has “implemented a policy of assessing the importance of threatened 
archaeological sites, together with the nature and extent of the threat [through] a rolling 
programme of site monitoring and assessment through sampling, augering, and surface 
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inspection” (Ashemore 2005:2). Since 1994, the strategy for Scotland has been a wide study of 
coastal processes, coastal zone assessment surveys of coastline stretches in conjunction with 
focal studies of specific sites, local awareness and involvement, and integrated heritage interests 
with local authority coastal zone management plans (Ashemore 2005:3). Programs such as 
Shorewatch and Scottish Coastal Archaeology and the Problem of Erosion (SCAPE) have also 
been utilized to monitor the significant number of sites, including beached shipwrecks, identified 
during surveys as being threatened from erosion or accretion. The Shorewatch Program, a 
framework of local volunteer monitoring and stewardship, allows for a quantification of the 
coastal archaeological resource with more precision, while refining the understanding of coastal 
processes in order to inform research and management strategies for the coastal cultural and 
historical environment, a foundation similar to what is to be examined with this dissertation 
research (Fraser et al. 2005: 185). Through a system of site identification, baseline 
documentation, monitoring, and data dissemination, Shorewatch has motivated the local 
communities to take active interest in both their natural and cultural heritage. In the short-term it 
has developed relationships between archaeologists and local volunteers. For the long-term, 
increased local interests, understanding and involvement “has the potential to generate a key 
voice in support of endeavors to press for greater investment in its conservation and 
management” (Fraser et al. 2005: 185).  
Although less in the vein of combining environmental and cultural resource monitoring, 
some programs have attempted to build off the Shorewatch foundation for the documentation of 
cultural resources in the coastal zone. For example, Massachusett’s ongoing inventory of 
shoreline cultural resources led the Massachusett’s Board of Underwater Archaeological 
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Resources (MBUAR), along with the Newburyport Maritime Society (NMS), to design a 
program to address key issues for resources such as beached shipwrecks:  
1) The need to offer volunteer service opportunities that encourage non-diver 
participation; and 2) the need to create a mechanism for sustainable access to 
these non-renewable resources. Essentially, the MBUAR needed to find a way to 
encourage the participation of casual observers and non-diving maritime history 
audiences, and to make the public feel they could make a distinct contribution to 
the discovery and preservation of maritime heritage (Mastone and Trubey 2007: 
146). 
 
The Shoreline Heritage Identification Partnership Strategy (SHIPS) is both casually and 
locally focused, having volunteers of all skill levels collect information—not artifacts—
provide a tangible link to the history through discovery, documentation, and systematic 
surveys. Trained volunteers become the interface between the MBUAR and the public, 
conducting local and regional surveys and monitoring specific sites (Mastone and Trubey 
2007: 152). The partnership developed by the MBUAR and NMS “serves as a means of 
confronting the challenges and identifying the rewards of including the public in the 
archaeological process” (Bensley and Mastone 2014:65). Through education, reporting, 
and responding, this partnership has helped develop a method and practice that supports 
the preservation of ephemeral coastal cultural resources (Bensley and Mastone 2014). 
This partnership however, can only survive on an appropriate level of time and funding 
that allows the agencies to train volunteers and visit sites, which currently only occurs on 
an ad hoc basis. SHIPS has thus been limited in the role it can play in further 
documenting these resources.  
Preservation in situ is an increasingly adopted strategy for archaeological site 
management. The United Nations Educational, Scientific, and Cultural Organization’s 
(UNESCO) Convention on the Protection of Underwater Cultural Heritage promotes in situ 
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preservation and storage as best practice (Ortman 2009), but at this point it is not explicitly 
defined and includes various interpretations and strategies (Shefi 2013). Use of in situ strategies 
requires an understanding of the factors that cause changes in stability and may bring about 
deterioration (Corfield 1996). Numerous studies have focused on establishing baselines for 
preservation in different underwater and terrestrial environments, particularly in waterlogged 
environments where the main concern is determining the hydraulic conditions that are conducive 
to the preservation of organic materials (Corfield 1996). Case studies that utilize in situ 
preservation may become important lessons for how to approach beached wreck management, 
although in situ preservation in the coastal zone presents another set of unique challenges toward 
successful management.  
Intellectual Merit and Broader Impact 
 
These projects and case studies show that the beached wreck resources are present and 
increasingly acknowledged, but that the importance and management varies on multiple scales, 
leaving gaps in the knowledge and protection of the resource. As an important and valuable 
resource, an understanding of vessel remains within the beach zone allows us to view these 
remains not only as a piece of the past but also as part of current and future coastal processes and 
change, making these resources a beneficial part of the present as well as a tangible symbol of 
the past. This research examines natural and cultural affects allowing for a better understanding 
of stability, and providing managers with information on the parameters of a site that aid in 
decisions for innovative and appropriate actions for sites in specific situations and socio-natural 
environments. This research also provides the opportunity of documenting remains for a growing 
database of sites in the beach zone, expanding knowledge of their existence and factors that 
affect their preservation. Furthermore, this research examines the use of increasingly 
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sophisticated geographical and geological techniques as applied to coastal archaeological 
research, something not yet examined in great detail.  
Finally, this research contributes to a broader understanding of an underrepresented and 
underutilized archaeological resource that is a growing concern for coastal resource managers, 
and fills a gap in the existing literature on transitional sites between underwater and terrestrial-
based archaeology. Studies in the previous chapter begin to expose how beached shipwreck 
remains do provide clarification for larger contexts such as an understanding the historic and 
cultural life of the vessels themselves, as well as what they provide as educational tools and 
avenues to promote maritime heritage and history. Furthermore, as this dissertation will examine, 
these resources can provide data beyond the cultural and educational context. An examination of 
studies related to beached shipwrecks shows varied goals and purpose (Figure 1). Although site 
formation processes are a major theoretical component of maritime archaeology, the relationship 
between geomorphology and archaeological resources is still slowing becoming a focus of 
research, providing an additional level of context for understanding vessels within their 
landscape. Additionally, innovative techniques in documentation and interpretation in 
archaeology are becoming a main research endeavor in current practice. One study, Pfeiffer 
(1995), specifically examines a beached wreck site and combines elements of alternative 
documentation with the survey of site formation processes such as geomorphology alongside the 
examination of the role of resource values in management.  
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FIGURE  1. Gap Analysis of Literature 
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With beached wreck studies however, we see little mention of geomorphology, resource 
management, alternatives to traditional documentation, resource values and stakeholders as a 
comprehensive approach. Therefore, this dissertation research will examine these issues together, 
looking at the way beached wrecks fit into the geomorphological landscape of their beach 
environments and barrier systems; the application of different and innovative techniques from 
various fields of survey for beached wreck resource documentation; and the effect of resource 
value, planned behavior, and cultural domains on management decisions. The combined 
evaluation of these separate but equal discussions will provide the basis for understanding and 
evaluating the stability of beached wrecks and the management options applicable to them.  
 
 CHAPTER 2: LITERATURE SURVEY 
 This chapter will discuss several background topics, which will set a foundation for 
examination and analysis of beached shipwreck case studies in regards to stability and 
management. This background review will examine literature on the geomorphology of the 
coastal zone with attention to morphological characteristics of beach state and change. The 
purpose of this section is to lay the foundation for providing a better understanding of the 
physical context of each site and the geomorphological characteristics and processes that affect 
the stability of beached wrecks. The subsequent section will examine geographical and 
geological field techniques as applied to archaeology in general and coastal archaeology 
specifically. The aim of this section is to provide information about techniques used in the 
documentation and analysis of beached wreck sites, but also serving as a component of long-
term management strategies. The succeeding section will provide a discussion of the decision-
making process with regard to the value of archaeological materials and the value-attitude-
motivation-behavior relationship. This provides a foundation for examining the factors that affect 
management decision making with regard to beached shipwrecks.  
Coastal Geomorphology 
The relationship between coastal geomorphology and archaeology has been examined 
along some coasts, (Howard et al. 1980; Meide 1999), including barrier islands. However, the 
relationship between the two is not always considered with the purpose of cultural resource 
management in mind. It is necessary to understand the unique nature of the coastal environment 
in which the sites are located, as it has implications for how a site may be exposed or buried, 
preserved or lost. This research focuses a great deal of information on the characterization of the 
various scales of geomorphology and their associated processes along the eastern coast of the 
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United States as an attempt to provide physical context for the wreck sites, as well as how these 
geomorphological characteristics and processes affect not only the stability of the archaeological 
resources, but also the management techniques that are applicable to their preservation.   
 The dynamic evolution of the coastline is reflected in the geomorphological patterns that 
encompass the stratigraphic and archaeological records (Wells 2001:149). As such, the coastal 
zone is usually rich and abundant with archaeological sites and features. In order to preserve and 
protect coastal sites and resources as well as beaches, there needs to be a developed 
understanding of nearshore, foreshore, and beach processes (e.g. wave motion, generation of 
currents, the movement of beach sediment, and variability in beach morphology) that work to 
create and modify coastal morphology (Komar 1998:9). Beaches and barrier islands fall into a 
classification of types based on underlying geology, morphology, and associated processes. 
These processes, and responses to them, have implications for the stability and preservation of 
wreck sites in beach environments, and the management strategies that can be utilized. An 
understanding of these fundamental characteristics is essential to appropriately manage a site.  
Between the wholly terrestrial and wholly marine is the intertidal zone, where beach 
environments exist within a complex system of processes and fluctuations on various spatial and 
temporal scales (Viles and Spencer 1995). From broad, large processes to local, specific 
characteristics, patterns of control and change have led to classifications of both general coastal 
environments and specific beach environments. The literature on coastal geomorphology has 
focused on these systems of classification, allowing for the quantification and qualification of 
beach environments worldwide. These classifications, and the characteristics they entail, should 
have a bearing on how the resources within the beach environment are managed, as it has an 
effect on how they are preserved. These classification schemes have implications for managing 
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the processes at large in beach environments and how this affects resource stability and 
management.  
General Beach Morphology 
The morphological scale gives rise to the beach environment, and the study of beaches 
has adopted a model of a system in a state of dynamic equilibrium, pushed and pulled by various 
forcing conditions (Woodrofe 2003). The morphology of beach systems is an organized 
arrangement of associated forces that can be modeled, or visualized, in terms of three-
dimensional parameters (Sonu and Van Beek 1971; Sonu and James 1973; Wright and Short 
1993; Lippmann and Holman 1990). Processes occurring on beached sites may be progressive, 
cyclic, chaotic, ordered, or random and many operate dependently or independently of other 
components of the coastal system (Stewart 1999:571-572). Processes such as waves, tides, and 
currents, whether by the natural cycle or exaggerated by severe intermittent weather (or 
astronomical-lunar cycle) events, can “operate according to time scales ranging from less than a 
second to those measured in millennia or more” and in spatial terms, they can operate over a 
wide range of scales, from millimeters to hundreds of kilometers (Bartlett 1995:7). The 
implication of these processes for coastal archaeological sites is either displacement of materials, 
burial, or exposure (Murphy 1990:14-15). These processes can also subject sites to the 
destructive effects of erosion and abrasion. 
Defining the beach environment has been a matter of some debate, if not in general 
characteristics mainly in defining boundaries and spatial limitations (Davidson-Arnott 2009:183; 
Komar 1998:45; Barrell 1912; Johnson 1919; Niedoroda et al. 1985; Niedoroda and Swift 1991; 
Wright 1995; Hughes and Turner 2000; Hesp 2000). For the purposes of this dissertation, the 
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beach zone is geographically defined as the area from the backshore (including the dune system 
where some wrecks can be pushed and buried) into the foreshore (Figure 2). 
 
FIGURE 2. Beach zone delineation (modified from Baum 2011).  
Beach morphology is the result of a mutual adjustment between fluid dynamics and coastal 
topography and geology. Beach states have implications for how the shoreline responds to 
regular variations and periodic severe events (Lippmann and Holman 1990; Wright and Short 
1993; Komar 1998; Schwartz and Birkemeier 2004). Morphodynamic state can be assessed and 
determined based on the features, coastal exposure, energy regime, gradient, and beach width. 
Beach profiles are complex and complicated, the reflection of various sources of fluid motion, 
scales of circulation, antecedent states, and processes seaward of the surf zone. However, 
repeated observations have shown that although not always predictable, morphodynamic states 
and associated processes are quasi-systematic. Where differences from predicted and observed 
states are present, other controls such as geological factors may have a greater influence than 
contemporary dynamics (Jackson et al. 2005). Various beach models exist to define beach state 
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as a function of wave regime and sediment parameters (Sonu 1973; Wright and Short 1984; 
Sunamura 1989; Lippman and Holman 1990).  
There are many variations in the dimensions and form of beach profiles, and conditions 
change from season to season, and even with individual events such as major storms (Cowell and 
Thom 1994; Psuty et al. 2005). Significant movement of sediment occurs with the interplay 
between forces, the greatest movement occurring in the fall and winter when storm conditions 
move beach sand seaward to the upper shoreface (Wright and Short 1983), creating an erosional 
profile. In the summer, fair weather processes return sediments to a berm profile. These patterns 
have been observed in various studies (Dubois 1988; Larson and Kraus 1994; Lasey and Peck 
1998; Hill et al. 2004; Schwartz and Birkemeier 2004). The works of Wright et al. (1979), 
Wright (1982), Short and Hess (1982) and Wright and Short (1983), have led to a definitive 
classification scheme based on processes and morphology changes, characterizing the beach 
state. Although beaches are not all the same, Wright and Short (1984: 94) examine six 
generalizations concerning their morphology: 1) beaches and surf zones may be one of at least 
six states depending on local wave, sediment, and environmental conditions; 2) the contribution 
of various wave types to currents and sand transport vary with beach state; 3) the mechanisms of 
beach cut and the wave energy regime depend on beach state; 4) beach state may change with 
time; as it does so, signature hydrodynamic processes change permitting evolution of 
morphodynamic regimes; 5) the modal, or recurrent, beach state is a response to breakers and 
sediment characteristics and; 6) the temporal range of beach state and associated profiles 
depends on the variability of deposits, waves and roughness, and gradient of the continental 
shelf. Contrasting morphologies create various beach types or states that occur on a continuum 
from dissipative to intermediate to reflective (Wright and Short 1983) (Figure 3).  
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FIGURE 3. Beach morphologies (Wright and Short 1984) 
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The classification system is useful for providing a conceptual framework within which the beach 
zone can be understood for the purpose of cultural resource management. 
There are two extreme morphodynamic states with the coupled signature of 
hydrodynamic processes and depositional form. Fully dissipative and fully reflective states 
correspond respectively to “flat, shallow beaches with relatively large subaqueous sand storage, 
and steep beaches with small subaqueous sand storage” (Wright and Short 1984: 98). There are 
also four intermediate states with explicit elements of both dissipative and reflective states. The 
dissipative extreme is analogous with a winter, storm profile. The low gradient beaches are sinks 
for fine-grained sediments and wide surf zones where waves spill and dissipate progressively. 
The reflective extreme is characterized by surging to collapsing breakers confined to a zone of 
high run-up on a steep beach face.  
Depending on whether the beach and surf zone are classified as reflective, dissipative, or 
an intermediary, hydrodynamic processes and other mechanisms’ contributions to morphologic 
change varies dramatically (Wright and Short 1984). This morphological typology will be used 
for assessment rather than prediction, of case study sites within this research (Scott et al. 2011). 
This classification scheme aids in understanding not only the general characteristics of the beach 
environments in which the archaeological materials are present, but also how these environments 
may shift and change and how this affects the stability and management of the archaeological 
resources present.  
Barrier Islands 
On both a regional and localized scale, barriers occur in many places along the eastern 
United States (Dolan et al. 1982), and considerable research has been done in order to understand 
the way they are formed, change, and managed (Viles and Spencer 1995). The physical features 
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of the coastal, eastern United States are the product of Holocene epoch sea-level rise which 
inundated the pre-existing landscape to create a complex coastal and estuarine system (Psuty and 
Silveira 2009). In areas where there is at least moderate wave energy, substantial sediment 
supply and relatively small tidal ranges, barrier island systems develop. Barrier island 
morphology consists of spatial variations in physical characteristics on a regional scale along the 
eastern seaboard (Knochel et al. 1985). Although there are geomorphic attributes specific to each 
site, there are overall attributes within sub-regions along the coast. Regional differences along 
the Atlantic coast “show distinctive modes of variation that can be accounted for by regional 
differences in wave climate, tidal range and sediment characteristics” (Kockel et al. 1984: 4). 
Barriers may also be stable, transgressive or regressive:  
• Transgressive: sparse sediment and rapid sea level rise èlow, overwash profiles moving 
landward 
• Regressive: abundant sediment and slow or no sea level riseè series of ocean-ward, 
prograding beach ridges (Davis 1994; Roy et al. 1994) (Figure 4).  
 
FIGURE 4. Barrier formation, Transgressive-Stable-Regressive (Kraft and Chrzastowski 1985) 
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As it will dictate how a barrier is evolving, whether through erosion or accretion, this 
characteristic has implications for the stability of beached shipwrecks.  
Regional Morphology 
 This section will address the coastal and beach geomorphology on a regional basis, with 
specific emphasis and information on the areas that contain beached wreck sites within this case 
study research.  
New England 
 The New England coast is significantly diverse on a regional scale, a reflection of the 
underlying bedrock and history of glaciation over a fluvial landscape (Figure 5). The coasts of 
northern Massachusetts, New Hampshire, and Maine “experienced a different mode of glaciation 
due to the depth of the Gulf of Maine and the greater ice thickness in this region as compared to 
southern New England” (Fitzgerald et al. 1993: 9). Although glacial history determined the 
original configuration of the shorelines and sediments, wave and tidal energy controls sediment 
flow on a more localized scale. Tides range from macro (>4m) in northeastern Maine to micro 
(<2m) in most of southern New England (Short 1991). The New England shoreline encompasses 
all three major divisions of coastal classification: tide-dominated, wave-dominated, and mixed 
energy. Northern Massachusetts to southern Maine are typically mixed energy coasts with meso-
tidal scales. Barriers islands and beaches in New England  
…comprise only a small percentage of the shoreline; their occurrence is related to 
specific and localized sand sources, particularly glacial outwash and submarine 
deltas. Significant parts of the coastline are sediment starved and characterized by 
short barriers alternating with headlands, or by the absence of barriers. Most of 
the barriers in New England are short barriers or barrier beaches; true barrier 
islands are rare (Fitzgerald et al. 1993: 1).  
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FIGURE 5. Geological type, New England (Flanagan 1999). 
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The barriers of New England are most commonly transgressive, the majority undergoing net 
erosion. Compared to the long stretches of barrier island chains in New Jersey, North Carolina, 
and Texas, only a small percentage of New England contains longer barriers islands, their 
occurrence directly related to abundant sand supplies. Sediment composition of New England 
barrier spits and beaches ranges from fine to cobble materials, mixed sediments being the most 
common.  
 The length and size of the barrier systems along the New England coast,  
as well as their transgressive and regressive nature, are closely related to the 
volume and areal extent of past and present sediment supplies. Most of the major 
barriers in New England have been supplied with sand from: 1. glacial outwash 
primarily through longshore sediment transport and/or 2. submarine deltas 
through reworking and onshore sediment transport of sand (Fitzgerald et al. 1993: 
29-30).  
 
The morphologies of the sites in southern Maine and northern Massachusetts are riverine-
derived sandy beaches formed by the reworking of shelf sediments. Merrimack River barriers are 
a prime example of this morphology and shoreline type. This system is located between Boars 
Head, New Hampshire and Cape Ann, Massachusetts, being one of the two longest barriers 
chains in New England. Its existence is attributed to a drowned river valley and is backed by a 
large marsh and tidal creek system. The sediment abundance, along with southerly longshore 
transport and the position of Cape Anne, has created barriers south of the River mouth with wide 
dunes and flat slopes. Given these characteristics, it may be probable that the initial “stage in the 
evolution of this shoreline involved transgressive barriers; [however], the thickness and width of 
Plum Island, as well as that of Crane Beach and other barriers in the region, would suggest that 
for the past approximately 6,000 years [these islands] have remained stable by building 
vertically” (Fitzgerald et al. 1993: 65) (Figure 6).  
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FIGURE 6. Merrimack River region (Jones 2017). 
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Geomorphologists generally agree that coastal variability in Maine “is primarily 
controlled by regional changes in bedrock composition and structure, Quaternary sediment 
abundance and composition, and differential rates of relative sea level rise” (Kelley 1987: 151). 
The sandy beaches are a product of bedrock control on the shoreline configuration; post-glacial 
sea-level change; and the distribution of glacial deposits that supply sand to the beaches (Nelson 
1979). 
 Maine’s tidally-influenced, glaciated estuarine coastline has been the focus of several 
coastal geological studies looking at classifying the coastal environments and understanding their 
evolution and the effects on them (Kelley 1987; Hill et al. 2004; Belknap et al 2002). Maine’s 
coast can be classified into four sections based on bedrock and shoreline orientation. In the 
southwest—from the New Hampshire border to Cape Elizabeth—arcuate embayments at Wells 
and Saco are the focus of sandy beach shorelines (Timson 1977), the case study site at Higgins 
Beach being located within the Saco Embayment system (Figure 7) This section contains 
extensive glacial sand and mud deposits resulting in rocky capes with intervening sandy beaches 
along an extensive marsh system. In this section of the state, sandy barriers spits make up 90% of 
the coastal beach environment, with low upland relief and shallow offshore depths (Kelley 1987: 
156).  
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FIGURE 7. Geological map of Maine (Jones 2017). 
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New York to the Mid-Atlantic Bight (VA) 
Barrier systems in the Mid-Atlantic Bight (Figure 8) vary from north to south given 
changes in topography, underlying geology, orientation of sediment transport, and influence of 
artificial structures. Barriers systems along the New Jersey and Delmarva Peninsula “illustrate 
the strong influence that mainland topography has had on deposits of coastal marine origin” 
(Oertel and Kraft 1994: 207). Drainage divides have had a major influence on the locations of 
headlands, lagoonal systems, and tide-dominated barrier islands. This region forms 
approximately 500 km of ocean coastline bounded by Raritan Bay in the north of New Jersey to 
the Chesapeake Bay. Shorelines within this region contain four major landscape features: cuspate 
spits, eroding headlands, barrier spits/long barrier islands, and short barrier island with numerous 
inlets. The New Jersey coastline is characterized by considerable variety in degree of 
development and orientation (Nordstrom 1977). The New Jersey shore has largely been 
developed and artificial structures have been utilized to stabilize the shoreline against erosion. 
Continued erosion and the use of groins and seawalls have had strong influence on the shape and 
orientation of the shoreline. From Sandy Hook, the New Jersey compartment contains a double 
shoreline of barriers islands ending at Cape May. The Delmarva compartment is similar, with 
Cape Henlopen followed south by a barrier spit and chain of barrier islands terminating at Cape 
Charles (Oertel and Kraft 1994: 208-209). The Assateague barrier system is in the longest 
continuous feature of this compartment, and wave processes have greatly affected the movement 
of sediments and the morphology of Assateague Island. The northern end is moving landward 
while much of the sand in the system is deposited at Fishing Point at the southern end of the 
island (Oertel and Kraft 1994: 219; 222). The stability of the wave-dominated Assateague Island 
geomorphology is heavily divided between north and south.  
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FIGURE 8. Mid-Atlantic Bight (USGS 2007).  
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North Carolina to Florida  
Along Virginia, and southern North Carolina, barriers become short and segmented 
(Kochel et al. 1985). This system includes the much-studied Georgia Bight. The Georgia Bight 
barrier system comprises systematic changes from morphologically wave-dominated and 
strategraphically transgressive long barriers to mixed energy, regressive short barriers, and 
welded barriers and spits that narrow to non-existent back-barriers along the northern and 
southern flanks of the system (Figure 9) (Hayes 1979: 233). The Georgia Bight is the longest 
development of barrier islands in the world including the nearly continuous chain from Cape 
Hatteras, North Carolina to Cape Canaveral, Florida.  
It is one of the most researched regions for geology, sedimentology, and environmental 
system change. The evolution of this barrier island system has been intensely examined since the 
(Fisher 1962, 1967; Hoyt and Henry 1963; Pilkey and Richter 1965; Hoyt 1967; Pierre and 
Calquboun 1970;), as well as explorations of the area’s sedimentation and inlet dynamics 
(Weimer and Hoyt 1964: Hoyt et al. 1964; Hoyt and Henry 1965; Frey and Howard 1969; 
Howard and Reinecke 1972; Howard and Frey 1980; Oertel 1972, 1977; Henry and Hoyt 1968); 
continental shelf and barrier island origins (Pilkey 1963; Swift 1975; Hine and Snyder 1985; 
Hine et al. 1986; Meisburger and Field 1974; Sexton 1987); and specifically the development 
and dynamics of the North Carolina barrier island system; and dating the geomorphic and 
geological framework of specific regions within this larger system (Kemp et al. 2009; Emanuel 
2005; Webster et al. 2005; Elsner et al 2008; Neu 2008; Nyberg et al. 2008 a, b; Knutson et al. 
2008; Mallinson et al. 2011). These studies have been influential in understanding the processes-
driven response in coastal environments in lieu of future sea-level rise and increased storm 
activity associated with global climate change.  
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FIGURE 9. Georgia Bight (Jones 2017) 
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Morphologic changes in response to variations in waves and tidal regimes have created 
the wave-dominated Outer Banks, mixed energy and tidally influenced barriers near Charleston, 
South Carolina, tide-dominated barriers at the South Carolina/Georgia border, and mixed energy, 
wave influenced barriers along the Florida coast (Hayes 1994: 238). Longshore sediment 
transport moves from north to south in this region, with various rates. According to Hayes 
(1994), 54.8% of the entire coastline from North Carolina to Florida is barrier islands and can be 
divided into morphological features (i.e. welded barriers/barrier spits; regressive/mixed energy; 
transgressive/wave dominated; transgressive/mixed; Pleistocene mainland; regressive/wave 
dominated; laterally regressive capes; harbor/sound entrances; delta front barriers; exposed sandy 
flats; eroding Pleistocene). Hayes also divided the Georgia Bight barrier system into 
compartments for a better understanding of morphological features both regionally and locally 
(Figure 10).  
Compartment I—Oregon Inlet to Bogue Inlet, North Carolina—is a “continuous chain of 
wave-dominated barrier islands” (Hayes 1994: 241). Transgressive barriers are the most 
dominant in this compartment. These landward migrating islands contain few tidal inlets but are 
built over tidal inlet deposits that were cut through by hurricanes. Regressive barriers do occur in 
this section, typically in the lee of capes such as Hatteras or Lookout that contain laterally 
regressive limbs (Hayes 1994). Compartment II—Bogue Inlet to Debidue Inlet, South 
Carolina—are classified as welded barriers/barriers spits. This compartment is also made up of 
Pleistocene mainland beaches at Carolina Beach, NC and Myrtle Beach, SC (Dubar et al. 1974; 
Nelson 1991; Gayes et al. 1992; Hayes 1994; Thieler et al. 1995).  
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 FIGURE 10. Georgia Bight compartments (Jones 2017). 
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Wave-dominated, regressive barriers occur between Bogue and Brown Inlets, North Carolina, 
and the laterally regressive limbs of Cape Fear accompany wave-dominated transgressive 
barriers (Dubar et al. 1974; Markewich 1985; Hayes 1994). Compartment III—Debidue Inlet, SC 
to St. Helena Sound, SC—is distinctively different from Compartments I and II due to the 
presence of the Santee and Pee Dee River delta and increasing tidal range. Regressive, mixed 
energy barriers are the dominant morphological type in this section, followed by transgressive, 
mixed energy barriers in the vicinity of Cape Romaine. The remaining types are a result of the 
river delta system: delta-front barriers and harbor entrances, as well as a reflection of larger 
tides—exposed tidal flats (Johnson and Dubar 1964; FitzGerald 1984; Sexton and Hayes 1991; 
Thieler and Young 1991; Marple and Talwani 1993; Hayes 1994).  
Compartment IV—St. Helena Sound, SC to St. Simon Sound Georgia—contains the Sea 
Islands made from Pleistocene sediments and Holocene beach ridges with tidal channel and 
marsh deposits. The Savannah and Altamaha River systems have created prograding shorelines 
through large delta lobes. On the outer coast of this compartment, the dominant shoreline type is 
that of regressive, mixed-energy barriers, followed by sound entrances and tidal flats, delta-front 
barriers, and transgressive-mixed energy barriers. South Carolina’s coast specifically contains 
both dominantly regressive barriers and transgressive barriers. The regressive barrier systems 
take on the drumstick appearance, developing based on the movement of sand around ebb-tide 
deltas (FitzGerald et al. 1984; Riggs et al. 1995; Harris et al. 2005). The transgressive barriers 
along this section of coast are short, landward-migrating washover terraces created by the 
intersection with older island deposits (Hayes 1994; Morton 2002; Morton and Sallenger 2003). 
Georgia Sea Islands, both Pleistocene and Holocene remnants, have been actively examined for 
accretion and deposition processes (Howard and Frey 1969; Howard et al. 1973; Hicks and 
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Crosby 1974; Oertel 1975; DePratter and Howard 1977; Griffin 1982; Gore and Witherspoon 
2013); sediments (Woolsey et al. 1964; Giles and Pilkey 1965; Huddlestun 1988); and associated 
marine life (Dorjes 1972; Clayton et al. 1992); profile and stratification (Hoyt and Henry 1964; 
Wunderlich 1972). 
Compartment V extends from St. Simon Sound, GA to St. John River, Florida. With the 
exception of a small area of regressive barriers north of the mouth of the St. John River, this 
section is composed of drumstick islands: Jekyll, Cumberland (a current case study), and Amelia. 
These islands have narrow back barrier areas and dominant regressive mixed-energy beach 
ridges (Hayes 1979). The barrier system of the Georgia coast differs from those of other US 
coastal states both in configuration and proportion (Hayes and Dolan 1979) and thus, is the 
subject of much barrier system research (Howard and Frey 1980). Compartment VI—St. Johns 
River to Cocoa Beach, FL—mirrors Compartment II. Transgressive, wave-dominated barriers 
also make up a significant portion of this segment, followed by Pleistocene mainland beaches 
and laterally regressive capes south of Cape Canaveral. The inlets in this compartment are 
rapidly changing position, their migration attributing to materials for a small section of 
regressive, wave-dominated barriers (Hayes 1979; Howard and Scott 1983; Davis 1989; Davis et 
al. 2003).  
 Tidal inlets along the entire Georgia Bight barrier system “exert a major influence on the 
erosional/depositional patterns of the adjacent barrier islands. These inlets were formed by one of 
three mechanisms: (1) storm-generated scour channels; (2) closure of estuarine entrances by 
growth of sand spits; (3) intersection of tidal channels by landward migrating transgressive 
barrier islands” (Hayes 1979: 256). The control on morphology varies along the bight system 
depending on the source of energy. These inlets are typically also highly variable in their 
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migration. Ebb-tidal deltas also have significant impacts on the sediment budgets of adjacent 
beaches. Beach structures and morphology within the Georgia Bight barrier system has been 
intensely investigated (Pilkey and Richter 1965; Hayes et al. 1976; Hubbard et al. 1977; Elser 
and Birkemeir 1991; Kana et al. 1991), adding to the understanding and development of change 
of beaches with this barrier system. Transgressive barriers islands are continuously migrating 
landward with steep beach faces, while beaches at Pleistocene mainlands are “moderately short, 
flat, and concave-upward, showing little change over an annual cycle” (Hayes 1979: 269). 
Profiles for regressive, mixed-energy barriers include beach-ridge systems that are wide and flat 
with broad ridges, the profile shifting near tidal inlets.  
Geographical and Geophysical Techniques for Archaeology 
Archaeologists have traditionally used survey tools like tape measures, theodolites, 
Electronic Distance Measures (EDM), compasses, and line levels, but with unique sites such as 
beached wrecks there is the capacity to utilize the increasingly evolving technology for 
documentation and analysis. Aerial photography, laser scanning, GPS, and stereo/multi-image 
photogrammetry are increasingly being applied to archaeological documentation and have 
potential management applications (Mertes et al. 2014). This section will examine the relevance 
of geographical and geophysical techniques used for this specific archaeological investigation 
and documentation. It will interpret their ability and applicability as tools of documentation, 
interpretation, visualization, and management, specifically for coastal environments and with 
beached wrecks in mind. These techniques in current archaeological and geomorphological 
research provide increasingly precise and accurate data on multiple scales of measurement and 
analysis. The greatest applicability of these techniques lies in the ability to generate data through 
a combination of technologies.  
 44 
Airborne Laser Scanning 
Although developed for military use in the 1960s and commercial applications in the 
1970s, the use of airborne laser scanning has become common in other fields such as landscape 
conservation (Briese et al. 2013). The data generated from this technology have useful 
applications for documentation on various scales. Airborne LiDAR produces high speed, highly 
accurate interpolated surfaces. And with increased accessibility to LiDAR data sets, there has 
been an exponential increase in the use of the technique for archaeological purposes. Within 
archaeology, the earliest applications have used airborne LiDAR for landscape studies and large-
scale prospection and mapping (Bewley et al. 2005; Devereux et al. 2005; Harmon et al. 2006; 
Chase et al. 2011; Cowley 2011; Opitz and Cowley 2013; Briese et al. 2013), providing 
measurement data for complex landscape morphology, such as beaches and barrier islands, 
providing detection of micro-topographic relief in sparsely vegetated areas.  
As airborne LiDAR is useful in detecting surface forms and changes, features, and 
processes (Lasparona et al. 2011) this aids in visualizing the relationship between coastal 
environments and processes and archaeological resources. This allows for the documentation of 
wrecked vessels within the larger landscape, as well as changes in the coastline and relationships 
between change and the wrecks’ position, allowing for the visualization of long-term coastal 
change through software such as ArcGIS and the Digital Shoreline Analysis System (DSAS) 
extension. Aiborne LiDAR, along with other techniques such as structure-from-motion (SfM) 
can help visualize changes taking place on a short-term scale, by using the raw data in the form 
of point clouds, for analysis and comparison.   
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Structure from Motion 
Structure-from-motion (SfM) is the “extraction of three-dimensional data and camera 
positions from a collection of photographs” (Green et al. 2014) through a series of algorithms 
that create a point cloud that can be further processes to create 3D models, digital elevation 
maps, or scaled plans and elevations (Green et al. 2014). Although many papers focus on the 
software and processing workflow of photogrammetry using SfM, this technique has been 
increasingly used to document objects, sites, buildings, and rock art (Chandler et al. 2005; 
Doneus et al. 2011; Verhoeven 2011; Roncella et al. 2013; Plets et al. 2012; Olson et al. 2013; 
De Reu et al. 2013; Koutsoudis et al. 2013; Gilboa et al. 2013; Green et al. 2014; McCarthy 
2014). Conversely, SfM as an application in maritime archaeology is only recently gaining 
momentum (McCarthy 2013; Yamafume 2016).  
The greatest potential in utilizing SfM techniques lies in the ability to provide accurate 
3D models for visualization and analysis, and the ability to detect change. Although the process 
of interpretation has been arguably postponed with 3D modeling (De Reu et al. 2013), 
interpretations of a site before the application of SfM provides the capability of obtaining better 
photo sequences and thus, better 3D models that have communicative and educational value. 
There are tradeoffs between spatial and temporal resolution and coverage, and some data still 
require manual capturing, and good controls in the field are necessary. A caveat is the issue of 
uncertainty and how well the data actually represents the surface it is meant to capture. However, 
if SfM can be used to distinguish beached vessels from the surrounding landscape and provide 
evidence of changes within the context of the greater landscape, it has important implications as 
a baseline record, for the preservation of a site, and implementing appropriate management 
strategies. 
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Unmanned Aerial Vehicles 
Unmanned aerial vehicle (UAV) use was previously motivated by military applications 
for inspection, surveillance, reconnaissance and mapping, but in recent years UAVs have 
become more common in the field of geomatics and UAVs combined with photogrammetry open 
various applications in close-range aerial research as a low-cost alternative to manned aerial 
photography or airborne LiDAR surveys (Colomina et al. 2008; Eisenbeiss 2009; Remondino et 
al. 2011). Simple, hand-launched UAVs (e.g. drones) operate using a GPS driven autopilot with 
sensors and cameras, being increasingly used for forestry and agriculture (Restas 2006; 
Grenzdorffer et al. 2008); environmental surveying (Thamm and Judex 2006); traffic monitoring 
(Haarbrink and Koers 2006; Puri et al. 2007); general 3D construction (Wang and Li 2007; 
Irschara et al. 2010); and most recently, archaeology and cultural heritage (Cabuk et al. 2007; 
Lambers et al. 2007; Saerbier et al. 2010). The advantage of UAV systems is quick delivery of 
high resolution temporal and spatial, real-time data. UAV technology can be used for medium-
scale phenomenon such as settlement or landscape features, which is applicable for location and 
surveying of beached shipwrecks along small or large stretches of coastline. In combination with 
other techniques, UAV survey provides a relevant tool for assessing site stability and providing 
an accessible means of management through documentation.  
Combination of Techniques 
Given the characteristics of the coastal zone, beach environments, and beached shipwreck 
sites, a combination of techniques is most likely to provide the most encompassing and accurate 
view of each site. With the developments in 3D technology and high speed documentation, there 
exists the potential for new ways to document, interpret, present, and preserve archaeological 
resources that may be at some risk from their natural or social environment (Olson et al. 2013). 
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For example, in conjunction with photogrammetry (which is relatively cheap, easy to set up and 
can be used in combination with other methods) and LiDAR, UAV techniques provide potential 
data on coastal landscape change, sand coverage of a site, and site formation processes within the 
context of the larger maritime landscape, which is essential in understanding the relationship 
between the wreck and its associated physical and social landscape. Data derived from 
drones/UAVs in combination with TLS can provide a complete picture of a site and its 
associated landscape features. Although cost becoming increasingly more cost-effective in terms 
of equipment, the drawback of these techniques lies in the expertise needed to utilize the 
equipment and post-process the data, which is also a time-consuming endeavor. Although all 
techniques are highly applicable to documenting the case study sites drone and SfM 
photogrammetry provided the most accessible form of documentation for each site. The 
combination of drone and SfM photogrammetry techniques is seen to be effective for 
interdisciplinary studies and has implications for management.  
Decision Making and the Archaeological Resources 
Decision making in regards to archaeological management addresses the assessment of 
importance and value, and how factors such as values, attitudes, and motivations affect the 
process of making the appropriate decisions regarding resource management. Decision making 
on  
…conserving, preserving, and managing cultural resources is a challenging 
endeavor due to the broad range of stakeholders that are often involved: 
governmental authorities, public and private sector actors, scientists and 
historians, ethnic or cultural groups, citizen neighbors, visitors, and many others. 
Stakeholders often have different interests, values, and priorities, and exist in a 
context of overlapping management mandates and responsibilities (Consensus 
Building Institute [CBI] 2011).  
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Meaning and value occur through socially constructed relationships between action and 
understanding (Darvill 1995:40). Each has implications for decision-making in resource 
management. Social values, whether explicit or implicit, individual or characteristic of a group, 
influence the selection and orientation of actions. Value systems can be identified based on their 
attitudinal or interest-based arrangements; these value gradients are based on use, option, and 
existence values (Darvil 1995:42-43). Although each is legitimate, different individuals and 
groups place different emphasis on each. For example, archaeological resource management 
presently is formed on the doctrine of protectionism, which favors option (preservation for future 
generations) and existence values (Ortmann 2009).  
Related to value systems and decision-making is the question of importance, which is 
crucial to archaeological management. The various potentially conflicting value systems that 
play out in archaeological resource management will influence different emphases on 
consideration of importance (Darvill 1995:49). Institutional arrangements used to manage 
archaeological resources also introduce values into the decision-making process. Management 
may be considered a process of conflict resolution in which contested issues are resolved in favor 
of specific values. Influences on archaeological resources are manifested in context, value, 
function, and forms of management. These lead to specific management environments that do 
not equate with jurisdictional boundaries (Firth 1995:51-60). Michael Thompson (1979) 
developed a dynamic model for the shift from one value category to another. Items of 
archaeological heritage can be manipulated to re-emerge from ideas of rubbish, which are 
culturally invisible, to become durable items of constantly increasing value, highly visible and 
prominent in the cultural landscape (Carman 1995:24). Increasing values pass the item into the 
public domain, give heritage legal status, and withdrawing it from circulation. The valuation 
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process becomes a matter of perception, and different values exist for the cultural resource base: 
economic, aesthetic, symbolic, and informational. These values derive from various social 
contexts in which the resources are located—and these contexts dictate the legal value placed on 
the resources.   
Human interactions with cultural resources are based on values and attitudes that 
motivate a person to engage in certain activities with regard to that resource. They are often 
shared and might contribute to the basis of a group, profession, or cultural identity. Values are 
motivational constructs and may guide the “selection of actions and the evaluation of people and 
events by their associations with the abstract goals” of a group or individual. The distinctive 
characteristics of a value lie in its hierarchy of importance. Behaviors then are trade-offs between 
varying levels of importance. Value can influence choice by determining the attractiveness of 
outcomes, but values need to be activated and relatively central to affect behavior and 
information processing (Verplanken and Holland 2002: 434-436).  
Exposed shipwrecks, provide an array of attributes that are considered valuable to 
numerous stakeholders; these may be historical, cultural, recreational, or economic in nature. The 
distinct interests of various user groups often conflict, precipitating the debate about the best use 
of such cultural resources.  The market values of exposed wrecks may be easier to determine. 
Incorporating non-market values, or those attributes of the exposed wreck that cannot be traded 
on an established market, are more difficult to identify and thus measure (Kaoru and Hoagland 
1994: 197). Exposed wrecks have both use and non-use values that drive attitudes and ultimately 
motivations toward interaction. Values attributed to cultural resources such as exposed wrecks, 
are sociological interpretations, or sets of broad, socially-determined beliefs, assumptions and 
knowledge (Darvill 1994: 52). These fundamental constituents of social actions are ranked 
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standards, ideals, and understandings by which individuals define goals and judgments. Value 
systems, are thus, the “very things that underpin and inform individual and collective attitudes, 
and by implication, approaches to the physical and experiential environment” (Darvill 1994: 52). 
Values can be viewed as representing motivations in that they “are criteria used by individuals to 
select and justify action, and to evaluate people, the self, and events. These criteria are supposed 
to differ in content as well as in their structural relations to each other” (Grunert and Juhl 1995: 
41-42).  
Attitudes may be defined as an index where a person evaluates an object such as beached 
archaeological resources or specific management strategies. Examining them can help model or 
predict sentiment and reaction to the implementation of certain policies and practices (Teel et al. 
2002). Identifying factors that correlate with attitudes towards the resource or practice(s) in 
question, allows managers to determine future attitudes toward similar resources or practices. In 
turn,  
…because attitudes influence behavioral intentions, which impact behavior, 
identifying or predicting attitudes towards management practices can enable 
better prediction of public behavior in the form of reactions to the implementation 
of those practices. This information can be very useful in allowing managers to 
predict a priori the reactions to proposed practices and thereby identify the need 
(or lack thereof) for public involvement and communication efforts to alleviate 
potential sources of controversy (Teel et al. 1995: 3). 
 
An understanding of attitudes also facilitates adaptation to the environment (Eagly and Chaiken 
1998; Ajzen 2001: 40).  
Motivations for activities with exposed wreck sites include economic, educational, 
traditional, and recreational conditions (Kaiser 1998). Along those lines, motivations are also 
intrinsic or extrinsic and oriented toward certain attitudes and goals that give rise to certain 
actions (Ryan and Deci 2000). Although there is considerable research on the understanding of 
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motivations and expectations of scuba divers and shipwrecks, there is little data that evaluates 
the motivations and expectations of those interacting with shipwreck resources on land (Meisel-
Lusby and Cottrell 2008; Edney 2012). Those with interest in shipwrecks on land can be 
identified based on the benefits they seek or realize from using these cultural resources (Vrana 
and Halsey 1992: 84). By understanding the uses of exposed wrecks and the benefits derived 
from them, it is possible to assign values and design plans for allocating resources for future 
users. Previous studies have focused on the public’s perceptions of and attitudes toward the 
maritime heritage resource and resulting behaviors in the form of willingness to pay for 
preservation and management of shipwrecks in areas such as North Carolina’s Graveyard of the 
Atlantic (Mires 2014). Expectancy value theory has been utilized as the basis for measuring 
satisfaction in certain activities such as outdoor recreation. Expectations are also components 
that drive motivations and actions. People engage in certain activities because they are expecting 
to meet certain needs or motivations. For example, if a person specifically seeks out exposed 
wrecks for whatever purpose, their expectations and experiences may be different from those 
persons who unexpectedly come across an exposed wreck during their activities (Meisel-Lusby 
and Cottrell 2008:3-5). For individuals, motivations are the initiator of the decision process 
(Yolal 2012: 284). Motivation has been defined as a state of need or a condition that exerts 
influence on an individual toward certain actions that are likely to bring that individual 
satisfaction (Moutinho 1987:16). Needs that make up motivations are both psychological and 
biological, and include wants that direct and integrate a person’s behavior and activity. Attitudes 
and motivations drive the development of particular behaviors and decisions regarding behaviors 
toward particular resources. Attitudes may be seen as the intervening stage between stimuli and 
response (Eagly and Chaiken 1993). Effective management of resources relies on identifying, 
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understanding, and prioritizing users’ motivations that lead to certain activities (Yolal 2012: 
284). 
 
 CHAPTER 3: THEORETICAL FRAMEWORK 
This dissertation relies on several theoretical approaches to encompass the full 
interdisciplinary nature of the research, providing a framework for the analysis of socio-
environmental context and managerial decision-making. Site formation processes as a theoretical 
framework examines the natural and cultural components of the environment that affect the 
stability of archaeological sites, specifically in the coastal zone. Stakeholder theory examines the 
relationships between archaeological resources, user values, and management decisions. Lastly, 
the combined social theories of planned behavior and normative theory, which work 
cooperatively in detailing the basis for human actions and behaviors, are utilized to examine the 
decision-making process for managers of beached shipwreck resources.  
Site Formation Processes 
Several researchers have contributed to the theoretical framework of site formation 
processes as a conceptual system that attempts to reconstruct the past through measurable 
scientific inferences (Wood and Johnson 1978; Binford 1980; Hull 1987; Schiffer 1987; O’Shea 
2002). Schiffer and La Motte (1987) promoted the concept that formation processes interact with 
and affect sites, which are important units for recording and analyzing data. Furthermore, an 
understanding of the cultural and environmental formation processes that affect a site is a 
prerequisite for developing strategies for management (Schiffer 1987:199; La Motte and Schiffer 
2001:14). The study of site formation processes is essentially interdisciplinary as it draws on the 
historical, physical, chemical, biological, and geographical, processes that create, transform, and 
interact with archaeological sites through time, on macro/micro levels. An understanding of these 
processes provides the critical foundation for analysis of a site, aiding interpretation of 
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appropriate management (Horlings 2011:37). While Figure 11 relates to shipwrecks found 
underwater, the same template may be applied to site formation processes of wrecks in the beach 
zone; the seafloor climate then becomes the coastal setting, and the oceanographic context 
moved into the beach zone.  
 
FIGURE 11. Visual of site formation processes (Horlings 2011).  
A shipwreck represents a unique event on a specific historical trajectory “of individual action 
and local circumstances, which results in a particular deposition or material remains within a 
specific spatial matrix” (O’Shea 2002:211). Site formation theory is intended to deal with two 
related archaeological problems:  
(1) how do materials pass from a systematic context, where they are part of the 
ongoing behavioral system, into a static archaeological context; and (2) what 
happens to these materials remains and their spatial relationships between the 
time they are deposited and the time they are recovered by the archaeologist 
(O’Shea 2002:212).  
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Keith Muckelroy (1978:267) further elaborated on formation processes in underwater 
archaeology and developed a model for the evolution of a shipwreck that involved the factors 
that transform an organized, dynamic assemblage into a disorganized and static entity, whether 
underwater or on land. According to Muckelroy, site formation processes are categorized as 
environmental, extracting, and scrambling factors, which are applicable to terrestrial wrecks. 
Environmental factors may include depth of burial, substrate materials, strong winds, changing 
temperatures, movement of sand dunes, currents and waves, erosion and accretion. Extracting 
factors are processes that remove elements from a site, which can go beyond the wrecking event 
itself and may include the processes associated with wildlife and human access. Scrambling 
factors disarticulate the site and confuse the archaeological information. An example is post-
depositional human contact, which can also be extractive (Harris et al. 2012). Three categories 
often overlap and various processes and interaction may be considered as multiple factors. 
Both cultural and non-cultural components interact with and affect sites and settlements. 
Diverse human and natural processes create distributions and patterns; these formation processes 
create the evidence that remains for the archaeologist to study and manage. Schiffer (1983:677) 
stresses “the diverse processes that transform or distort materials, and the many ways they do 
so.” Cultural processes, labeled c-transforms, describe related variables of on-going cultural 
systems through cultural deposition or even lack of deposition (Schiffer 1995:38). Cultural 
formation processes define the processes of human behavior that transform artifacts from a 
period of given activity to the creation of the archaeological record and any subsequent cultural 
modification (Murphy 2003:16). While cultural and behavioral aspects affect the material nature 
of a site, natural or environmental forces operate simultaneously and act independently upon the 
“physical structure of the vessel [or site] and its contents, and consequently influencing the 
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responses of the humans involved” (Gibbs 2006a:8). C-transforms describe related variables of 
on-going cultural systems (Schiffer 1995:38). Although archaeological site deterioration receives 
much attention, little is known about human involvement in site change, and the behavioral 
aspects of such cultural interactions have been little evaluated for maritime cultural resources on 
land (Kaiser 1998). 
Non-cultural formation processes act on cultural materials in both the systemic and 
archaeological contexts. These processes have four basic characteristics: the nature of the 
process (chemical, biological, physical), the duration of the process, the additive or subtractive 
effects of the process, and the scale of the effects. Effects may occur on the artifact level 
(chemical, physical, biological effects), the site level (sediment deposition and transportation), 
and at the regional level (climate factors, geological factors, and hydrological processes) 
(Murphy 2003:20-21). Non-cultural deposits may contribute to or modify deposits (and 
behaviors) at a particular site, and thus an understanding of n-transforms allow archaeologists to 
predict the interaction between variables of cultural materials and the non-cultural environment 
in which they are deposited or moved” (Schiffer 1995:38; La Motte and Schiffer 2001:199). N-
transforms are a primary concern of this dissertation research and pertain usually to post-
depositional phenomena, especially the modification or destruction of artifacts and ecofacts. 
These post-depositional n-transforms are what most archaeologists are concerned with in regard 
to the changes in sites and artifact movement. Within this domain are geomorphological and 
geological processes, such as erosion, that alter the site morphology and may result in secondary 
deposits or the dispersal of remains (Schiffer 1975:840-841). N-transforms can be viewed 
additionally as the cause of transformation of sites rather than changes following deposition. The 
archaeological record is a static structure that is a reflection of a dynamic system and, therefore, 
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has undergone several transformations to present observation. Many of the transformations and 
processes occur on a regional scale such as sand deposit by wind or water, but also have site-
level impacts (Schiffer 1987:234). The effects of environmental processes are evident on 
archaeological systems and the interaction of the archaeological remains with their environment 
poses challenges and research opportunities for archaeologist. Sites, or portions of them, may be 
destroyed or become less visible, but the processes may also reveal buried sites and present 
evidence of past processes (Schiffer 1987:233-235). 
Before any site/artifact-behavior isomorphism is complete, it is necessary to identify and 
assess the processes that have acted on the matrix in which the archaeological debris is 
incorporated. This beach matrix is subject to modification and transport by numerous 
mechanical, biological, and chemical processes (Wood and Johnson 1978:316). For example, 
sand and other beach materials are not static, but are part of a dynamic open system in which 
multiple processes that act on and move not only the beach materials, but also the artifacts 
therein (Wood and Johnson 1978:317). Bioturbation, aeroturbation, graviturbation, and 
aquaturbation are some of the processes that may act to translate the systemic context (patterns 
arranged by human effort) into the archaeological context within the coastal zone (Wood and 
Johnson 1978:316-317). Additionally, post depositional human activity may also contribute to 
changes in the archaeological system of a coastal site.  
Anthropogenic threats (Figure 12) to exposed wrecks relate to human behaviors and can 
be prevented by managing those behaviors that may be inappropriate for the long-term goal of 
preservation. Anthropogenic threats include visitation, looting, anchor dropping, dredging, etc. 
(Silver 1992: 50). A number of agents may be identified that result in either damage, alteration 
(good or bad), or complete loss, when the agent and resource come into contact and conflict 
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(Nickens 1991:74). Human-caused actions may be divided into incidental actions where the 
destruction of a site is not the primary motive behind interaction, but the end result may be the 
alteration of part or all of the site from the landscape. 
 
FIGURE 12. Actions known to affect the deterioration of archaeological sites (Modified from Nickens 1991). 
On the other hand, intentional human actions are guided by motives that are personal and often 
difficult to prevent and control. These include, excavation, vandalism, surface collection of 
artifacts, structure damage, arson, dismantling, and theft (Nickens 1991: 79). The public’s 
interest in archaeological sites may be the basis for heritage conservation legislation and 
regulations, and research in the United States, but the public’s interest may also have a negative 
aspect. Site looting and vandalism remain major threats to this resource base and an effective 
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solution to such destructive activities requires changing public opinions and increasing 
awareness. In other words, if we can better understand what the public finds appealing about 
sites such as exposed wrecks, we can then use those results to promote the case for education, 
research, and conservation (Pokotylo and Mason 1991: 9). An understanding of both natural and 
socio-cultural site formation processes is essential in order to better “manage, preserve, and 
interpret the archaeological record. Understanding the…processes that contribute to the integrity 
of archaeological sites and the structure of archaeological assemblages, in fact, is as crucial to 
evaluating the significance of sites as it is to reconstructing past behavior and environments” 
(Rick et al. 2006: 567). Identifying and evaluating these processes aids managers in better 
adapting approaches toward the stability of beached shipwreck sites.  
Stakeholder Theory 
Shipwrecks, especially those on land, represent interesting management case studies 
because of the “diverse values of the site and the relative importance placed on…values by 
different stakeholders” (Cuthill 1997: 33).  All shipwrecks provide an array of attributes that are 
considered valuable to numerous stakeholders; these may be historical, cultural, recreational, 
biological, or economic in nature. However, the distinct interests of various user groups often 
conflict, precipitating the debate about the best use of such cultural resources (Kaoru and 
Hoagland 1994). Innovative and successful resource management initiatives require increased 
support and improved stakeholder participation (Lafreniere et al. 2013). 
 The concept of the stakeholder and stakeholder participation began in business 
management and public administration in the 1980s when Freeman (1984) characterized an 
organization in terms of their relationships to the organization’s stakeholders. Since its 
introduction in business management, approaches to stakeholder theory and participation have 
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progressed from raising awareness for stakeholder identification (van Tatenhore and Leroy 2003) 
to inclusion of local perceptions in planning and data collection (Chambers 1983); participation 
as a part of sustainable development (UNCED 1992); analysis of benefits and limitations (Cooke 
and Kothari 2001); and lastly, best practices in stakeholder participation (Hickey and Mohan 
2005). Stakeholder theory and participation have increasingly and actively been recognized and 
utilized in the decision making processes in national and international environmental policy 
(Johnson et al. 2004; Stringer et al. 2007; Reed 2008; Reed et al. 2009); ecology (Mapinduzi et 
al. 2003); applied anthropology (IDS 1979; Rhoades 1982); social activism (Friere and Ramos 
1970); education (Kolb 1984; McKernan 1991); complex systems (von Bertalanffy 1968); 
heritage management (Aas et al. 2005; Hampton 2005; Chirkuri and Pwiti 2008); and sustainable 
tourism (Jamal and Getz 1995; Byrd 2007; Griffith and Griffith 2012). The increasing 
acceptance of stakeholder theory as a model for planning and management shows its 
applicability as an approach to more sustained and coherent cultural resource management 
practice. 
In its essence, the use of stakeholder theory in management “essentially consists of 
understanding and predicting the behavior and actions of stakeholders and devising strategies to 
ethically and effectively deal with them” (De Lopez 2001: 48). This includes three aspects of 
stakeholder theory: the descriptive, the instrumental, and the normative. The descriptive element 
of the theory characterizes an organization and its development, being used to understand the 
history of an organization’s relationships with its stakeholders. The instrumental aspect identifies 
the connections that may or may not be present between an organization and its stakeholders, and 
between actions and end results. The normative aspect of stakeholder theory interprets the 
function of the organization including what moral or philosophical aspects guide its operation 
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and management (Donaldson and Preston 1995; Byrd 2007). The normative aspect, of particular 
interest to this research, assumes all stakeholders need to participate in the management of an 
organization and have an obligation, based on some intrinsic value, to do so. Thus it is required 
that all interests be identified, defined, and understood, even if not all stakeholders are involved 
equally (Donaldson and Preston 1995).  
Stakeholders are most often defined by a distinguishable relationship with an 
organization and related to their objectives and goals. Stakeholders were defined by Freeman 
(1984:46) as “any group or individual who can affect or is affected by the achievement of an 
organization’s objectives”. Donaldson and Preston (1995) further refined this to include groups 
or individuals with legitimate interest in an organization’s success. Freeman and Reed (1983) 
also distinguish between a narrow definition (i.e. those who are vital to survival and success) and 
a wide definition (i.e. anyone who can affect or be affected by the corporation). These may be 
referred to as active or passive stakeholders in many fields such as natural resource management 
(Grimble and Wellard 1997). Management itself plays a special role. Managers may be treated as 
a stakeholder group in itself but with special access to the resources. They may also be treated as 
the focus of the organizations’ action and responsibilities, and therefore are referees between 
other stakeholder groups (Freeman 2001).  
Stakeholder theory and analysis also developed as a way to provide managers a way to 
classify stakeholder salience in terms of power, legitimacy, and urgency, allowing them to 
prioritize claims based on these attributes. Power refers to the variable extent to which a group or 
individual may impose its will over the organization’s relationships. Power may be based on 
coercion and physical resources, material and financial power, or symbolic resources. 
Legitimacy entails the assumption that the relationship of a group or individual to an 
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organization is appropriate within some constructed system of “norms, values, beliefs, and 
definitions” (Suchman 1995: 574). Lastly, the attribute of urgency, which makes the stakeholder 
analysis model dynamic, depends on the degree to which a stakeholder’s claims warrant 
immediate action. Urgency may be based on time sensitivity or the importance of the claim 
and/or relationship of the stakeholder to the organization. These three attributes give rise to the 
salience of a stakeholder, or degree to which a stakeholder is given priority within the 
organization (Mitchell et al. 1995). Stakeholder analysis in areas such as fisheries management, 
utilize these concepts to identify the correct stakeholders. If a group or individual possess all 
three attributes, they are the “most important” stakeholder (Figure 13). 
 
FIGURE 13. Classification of Stakeholders (Modified from Mitchell et al. 1995: 874) 
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The connection between the aspects may also be defined by a broad, neutral verb (such as 
affecting, impact, influence) and a narrow qualifying adjective that is strategic or normative in 
nature (Friedman and Miles 2006) (Figure 14).  
 
FIGURE 14. Classifying Stakeholders (Modified from Friedman and Miles 2006) 
The strategic dimension varies according to factors that define stakeholders in terms of their 
critical success for the organization; legal/institutional conditions that force an organization to 
interact with them; and their power and influence on the organization. The normative dimension 
occurs on a range that includes all entities to the restriction of stakeholders based on societal 
norms.  
 However, a stakeholder may be defined or classified, there are also benefits and 
challenges to including stakeholders within the process of management. Challenges to 
stakeholder inclusion include the added cost to planning that comes with finding legitimate 
stakeholders (Marien and Pizam 1997; Swarbrooke 1999; Bramwell and Sharman 1999; Reed 
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1999; Tosun 2000) and the capacity for those stakeholders to participate (Simmons 1994; Reed 
1997; Medeiros de Araujo and Bramwell 1999). Although a major criticism of stakeholder 
theory and participation has been that there is an assumption that all parties have the same level 
of knowledge and if all parties are involved, power imbalances will be overcome (Reed 1997; 
Healey 1998; Yuksel et al. 1999; Fletcher 2005), stakeholder participation tends to avoid the cost 
of conflicts in the longer term and has the potential to pool resources (Healey 1997; Bramwell 
and Lane 1999; Bramwell and Sharman 1999). Ultimately, stakeholder theory has applicability 
for cultural resource management because of its implications in organizing the various groups 
that are often involved in the use and preservation of materials such as archaeological remains. 
With the added dimension of the use and preservation of the coastal zone in which these remains 
lie, stakeholder theory and analysis presents a method that encompasses a broad range of actors 
and provides a mechanism to understand and prioritize their claims on the cultural heritage.   
Stakeholder theory has been studied for its organizational implications, but as the theory 
is broadly managerial, it has implications for seeing cultural resource managers as individuals 
“who pay simultaneous attention to the legitimate interests of all appropriate stakeholders, both 
in the establishment of organizational structures and general policies and in case-by-case 
decision making” (Donaldson and Preston 1995: 67). This research then turns to how cultural 
resource managers balance stakeholder claims and distributes resources. This examines how 
individual site managers actually balance interests and what factors shape their decisions to do 
so. Constraints on the ability to balance stakeholder interests include resource divisibility and 
stakeholder saliency (Reynolds et al. 2006) (Figure 15).  
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FIGURE 15. Stakeholders with interest in a beached wreck site (Jones 2015) 
An important but often neglected focus of contemporary coastal planning is the culturally built 
environment, of which archaeological sites are a large element. With increasing interest in these 
sites as a base for heritage management, tourist activity, and economic development, mitigation 
of the negative effects of access and neglect is necessary to prevent loss of these fragile and non-
renewable resources. Increased concern over these resources is leading to heritage management 
manuals and the development of best practices that attempt to maximize access while 
minimizing the impact of the resource.  This may sound good in theory, but it is not a simple 
task. It involves the cooperation of multiple stakeholders who, in many instances, are in conflict 
between managers and users, locals and national governments. That requires a better 
identification of perceptions and values of each user group. As mentioned in the previous 
chapter, values of groups or individuals may differ based on use, option, and existence values 
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(Darvil 1995:42-43). Although each is legitimate, different individuals and groups place different 
emphasis on each. The utility of a site may draw a myriad of stakeholders, each with differing 
views and interests in the preservation of a site for future use (Helmy and Cooper 2002: 519). 
Certain activities such as tourism may be seen as an exploitive force and user impacts 
impose on the cultural landscape in which they are active. Alternatively, tourism activities may 
also function as a proactive force. Therefore, increased collaboration and active involvement by 
all persons affected by use of and potential destruction of archaeological resources, if developed 
adequately, can maximize profitable returns (economic or social) for all parties while minimizing 
costs on the cultural resource (Sautter and Liesen 1999: 313). It is necessary to actively seek out 
and incorporate all persons and groups that have or may have interests in the process and 
planning of archaeological resources, and incorporate their various needs and goals. This 
requires that all parties have a similar level of understanding about the issues even if groups have 
difference goals (Byrd 2007:8).  
Stakeholders not only include the local users and managers, but also the broader 
community of archaeologists, students, and those who abide by the concept of a shared global 
heritage. The involvement of a large number of stakeholders may, however, complicate the 
decision making process given the degree of diverse and sometimes-conflicting goals. Multiple 
perspectives may result in low agreement within and between stakeholder groups, and, if some 
groups are excluded or under-represented, support for a project may be adversely affected 
(Nicholas et al. 2009: 407). In order to minimize threats while maintaining the integrity of the 
resource and allowing access to user groups, there is a need for dialogue of “cooperation, and 
collaboration among the various stakeholders involved. If a common ground between the 
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different interested parties can be found, then heritage [resources] can be developed in a way that 
preserves the resources of the local community and is beneficial to all” (Aas et al. 2005:29). 
With local, national and international stakeholders, there is often overlapping narratives 
of significance for a site, “as well as conflicting priorities concerning how to allocate resources 
for the management of [archaeological] sites” (Hahn 2012: 7). Management of archaeological 
resources for various purposes depends on involving various invested parties, but also in 
developing a shared understanding of the resource and how different goals can be met in relation 
to use of the resource (Griffith and Griffith 2012: 529). Historic preservation in the United States 
seeks to eliminate biases in archaeological resource evaluation by allowing various parties to 
participate in determining significance and possible site use. Moving from a client-oriented 
approach to a stakeholder approach provides the opportunity to decrease the detrimental impact 
of activities on various levels for multiple parties (King 1979). Collaboration may emerge from 
including various stakeholders in the management of archaeological resources; collaboration 
engages all interested parties in the management process “by allowing them to take 
responsibility, enhance their self-reliance, and their own awareness of the issues—all of which 
enables them to enjoy a greater degree of consensus and shared ownership” (Aas et al. 2005:31). 
Challenges to heritage management arise from collaboration as well—the added cost of planning 
and development, the identification of legitimate stakeholders, and the capacity of those 
stakeholders to participate (Aas et al. 2005: 31).  
Stakeholders function in different cultural and political contexts. There is a need to find 
the balance between conservation and exploitation of archaeological resources.  Consultation 
with different stakeholders provides the recognition that different benefits are important to 
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such as beached wrecks (Cuthill 1997:35). The aim of collecting and collating stakeholder 
information is to describe issues surrounding the management and use of wrecks from the 
perspective of each stakeholder involved (Cuthill 1997: 37). While projects may be focused on a 
specific site, the process of stakeholder involvement should “have broader implications for 
management of other historic shipwrecks. Outcomes of interviews and workshops include: 
identification of problems faced by managers; documentation of issues involving use of the 
wrecks; description of a wide range of values for the site; and discussion of ways of 
implementing change” (Cuthill 1997: 38). Stakeholder theory provides a means for managers to 
examine the relationships between the various users of beached shipwrecks and the values those 
users place on the resource, and the planning mechanisms and strategies that best balance the 
need and wants of all while ultimately protecting the stability of the resource.  
Social Theory 
Management includes both the active and passive strategies of identification, 
documentation, interpretation, and preservation of beached wrecks as archaeological resources, 
and depend largely on the environmental and/or socio-cultural conditions that are present at a 
specific site. The social and cultural environment in which a manager functions both on a 
personal and professional level can affect the attitudes they may have toward a resource, and 
ultimately the behaviors they act out in relation to the management of the archaeological 
resources. Performance of managerial activities can be predicted by intentions and perceptions. 
Intentions to perform certain managerial activities can in turn be predicted by attitudes, 
subjective norms, and behavioral control. Identifying and understanding the perceptions, 
attitudes and norms that lead to specific behaviors will aid in identifying intentions and biases in 
management strategies toward beached wrecks as archaeological resources.  
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Theory of Planned Behavior 
Values and behaviors can be understood in the context of the cognitive hierarchy model 
where attitudes and norms serve as intermediaries between behaviors and values (Figure 16).  
 
FIGURE 16. Cognitive Hierarchy Model (Vaske and Donnelly 1999). 
Attitude-related theorizing on topics such as conservation and recycling behavior have developed 
into two frameworks: the value-belief-norm theory (VBN) (Stern 2000) and the Theory of 
Planned Behavior (TPB) (Ajzen 1991). The former focuses on values and moral norms, while 
TPB, utilized in this research, focuses on the factors that influence the intention to perform a 
behavior, which are the predictors of an actual behavior (Kaiser et al. 2005). An extension of 
Fishbein and Ajzen’s (1975; 1980) Theory of Reasoned Action, the TPB examines the process 
that links attitudes and behaviors in the aim to predict behavior. Within the Theory of Planned 
Behavior, human actions are guided by a variety of considerations such as consequences 
(behavioral beliefs), normative expectations (normative beliefs), and factors that can further or 
hinder an action (control beliefs) (Figure 17). According to the TPB, “people act in accordance 
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with their intentions and perceptions of control over the behavior, while intentions in turn are 
influenced by attitude toward the behavior, subjective norms, and perception of behavior 
control” (Ajzen 2001:44).  
 
FIGURE 17. The flow of beliefs toward intentions and norms (modified from Ajzen 2006). 
These beliefs produce unfavorable/favorable attitudes towards a behavior, perceived social 
pressures, and perceived control over the ease/difficulty of performing an action. These together 
lead to the formation of behavioral intentions. A more favorable attitude and subjective norm, in 
combination with the greater the perceived control, the stronger the intention to perform a 
behavior (Ajzen and Fishbein 2000: 17). When actual control is unavailable, perceived control is 
used under the assumption that it represents actual control (Ajzen and Sheikh 2013). Eagly and 
Chaiken (1993) distinguish between forming an intention, making a decision, and implementing 
it. There is a need for appropriate opportunities and resources to follow through with the actual 
behavior. The theory thus assumes an elaborate cognitive process in choosing to engage in 
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certain behaviors, and the individual has the resources to be successful in performing a behavior 
(Eagly and Chaiken 1993; McCleery et al. 2006).  
The concept has been applied to leisure participation (Ajzen and Driver 1991; Oreg and 
Katz-Gerro 2006); environmental behaviors (Cheung et al. 1999; Stern et al. 1995; Taylor and 
Todd 1995, 1997); health practices (Black and Babrow 1991); and driving (Parker 1992).  TPB’s 
ability to predict recreational intent and behavior was demonstrated by Ajzen and Driver’s 
(1992) study of college students and leisure activity. Analyses showed that attitudes, subjective 
norms, and perceived control predicted intention to perform certain leisure activities, while 
intentions and perceived control predicted the actual leisure behaviors.  Boldero (1995) found 
that attitudes toward recycling predicted the intention to recycle, and the intention predicted the 
actual recycling behavior.  
Normative Theory 
Norms are standards used to evaluate activities, environments, and management 
proposals on a scale from good to bad, defining what behaviors ought or should be (Vaske et al 
1993: 629). The structural characteristics of norms are an essential element of behavior. The 
basic concept of norms has its roots in sociology and social psychology. Developed from 
Durkheim’s (1949) idea of structures that guide social actions, Parsons (1951) furthered this into 
an analysis of those structures as a function of social control. This early view focused on 
behavioral roles played out in functional systems. This led to the view of norms “as shared 
beliefs about what behaviors ought to be in a given situation” (Heywood and Murdock 2002: 
284). Jackson (1965) attempted to measure the processes within the framework of the Return 
Potential Model (RPM).  This model represents an expected return of an appropriate behavior, 
the potential return being the cost/benefit of the approval/disapproval of an action by others 
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along a continuum of certain conditions. The power of the norm is the function of a cognitive 
component and an emotional component. To evaluate the dimensions of quality and quantity, 
Jackson (1996) developed the return potential curve (RPC) (Figure 18). 
 
FIGURE 18. Return Potential Curve (Manning 2007).  
The RPC visualizes the distribution of feelings of approval/disapproval for a given behavior in a 
given situation. It plots points of a behavior dimension a person could potentially receive if the 
behavior was acted out. A range of tolerable behavior—the dimension of a behavior that a group 
approves, characterizes norms. The range may change given the level of consequence a behavior 
presents for a group, or may change for different members of a group. Additionally, the norms 
are characterized by intensity, indicated by the height above/below the point of indifference, or 
approval/disapproval. The point of maximum return represents the ideal behavior. 
Crystallization, or the level of agreement, is derived from the variance. When a group’s concept 
of a behavior as appropriate/inappropriate do not match, crystallization is low. The RPM has 
been utilized as a conceptual tool for a variety of research objectives such as authority in 
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coordinating committees; mental hospitals; behaviors of students; juvenile delinquency; role 
definition of management and personnel; and decision making norms. When the RPM is applied 
to social and resource conditions, the behavior dimension of the model becomes the condition 
dimension. This has become a component of planning and management frameworks. Conditions 
are identified by measurable management indicators. Management strategies derived from these 
indicators define a minimal acceptable condition.  
The normative approach has been applied to recreation research since the 1950s 
particularly in relation to tradeoffs among resource conditions and management conditions. 
Much of the applied research has been based on Jackson’s Return Potential Model for 
conditional norms such as crowding, littering, or river flow (Shelby and Vaske 1991; Manning et 
al. 1996) or behavioral norms such as obligations and sanctions (Heywood 1996). Lawson and 
Manning (2002) examined the choices visitors made concerning social, resource, and 
management attributes of the Denali wilderness. Findings, which struck a balance in favor of 
permit quotas and freedom, show the potential for normative research to formulating indicators 
and standards for management. Such norm-based decision-making models also allow the study 
of user’s attitudes toward alternative management strategies. Vaske and Donnelly (2002) 
examined the encounter-norm-crowding relationships in high and low-density settings. 
Measuring condition norms has been done through photographs (Heywood and Murdock 2002), 
video (Freimund et al. 2002), and capture visualization (Manning et al. 1996). Heywood and 
Murdock (2002) combined approaches to examine the link between behavior and condition. 
They reasoned that a link between these norms is an extension of the RPM—the norm guides the 
behavior so that desirable conditions result. The study found some evidence of a link between the 
behaviors and conditions norms, but that certain behavioral norms do not take affect until 
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moderate levels of a condition are met. Normative research continues to make important 
contributions to outdoor recreation behavior and conditions as well as planning and management. 
Unlike measures of attitudes, behaviors, or preferences, norms provide a way of understanding 
how conditions should or ought to be according to a certain group (Loomis 2012). This makes 
them beneficial in evaluating environmental and social conditions and behaviors.  
The normative approach to resource management is composed of a descriptive 
component that seeks to identify impacts on the resource, and an evaluative component that 
seeks judgment over acceptability of level of impact (Vaske et al. 1993: 104; Shelby et al. 1996: 
104). Sources of evaluative judgments lie in decision-makers responsible for managing the 
resource, experts, organized interest groups, user groups, and the general population (Shelby et 
al. 1996: 104-105). Normative information is useful for resource management in various ways: 
(1) norms help guide management direction by identifying desirable goals (2) identifying 
impacts in a particular setting helps define high quality characteristics (3) identifying acceptable 
impacts helps set standards as management targets (4) norm curves differentiate between 
minimal and optimal conditions (5) norm intensity helps identify which impacts people feel 
strongly about, guiding anticipation about policies (6) indicates a degree of consensus among 
groups, or between users and managers (Shelby et al. 1996: 106-107).  
This research focuses on the evaluation of management strategies for beached shipwrecks 
by decision makers and archaeological experts. The use of TPB in combination with the related 
elements of normative theory aids in identifying and evaluating the values and perceptions of the 
beached wreck resource that lead to the use of specific management strategies, as well as the 
norms that contribute what managers of such sites view as acceptable or unacceptable for the 
stability of site within the coastal environment.  
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The purpose of this dissertation research is to examine the challenges to site stability and 
management and assess potential management strategies using the given theoretical framework. 
This can be accomplished by evaluating commonalities and differences in the case study sites 
using the foundation of the theories in relation to the specific research questions. In determining 
the socio-environmental context of each case study site, site formation processes aid in 
identifying agents of change and modification in the natural and cultural processes that act on the 
stability at each site. Evaluations of beached shipwreck resource managers based on stakeholder 
theory, the theory of planned behavior and normative theory support the identification of factors 
that affect decisions on management. Utilizing the concepts in these similar theories examine and 
evaluate how managers define and classify stakeholders; balance goals and values; which values 
are considered; view certain management activities and strategies; define acceptable site and 
resource conditions; and identify conditions and resources needed to implement certain 
documentation and analysis strategies. In combination, these theories allow this research to 
evaluate potential strategies based on context, affecting factors, conditions, resources available to 
the managers, and their perceptions of the uses, users, and relationships with stability.
  
CHAPTER 4: METHODOLOGY 
 
This dissertation is exploratory in nature in that it seeks to identify and define key 
variables that contribute to the challenges to site stability and management. It also provides the 
opportunity to examine potential strategies for approaching beached wreck site management 
issues. The main goal of this exploratory research is to produce inductively-derived 
generalizations about the process of management of beached wreck sites and challenges to 
stability of such resources (Stebbin 2001). This research design approach is set within an 
emerging theoretical framework (explained in Chapter 3) based on the concepts of site formation 
processes, stakeholder theory, and the theory of planned behavior and normative perceptions, 
and builds upon these theories through confirmation of emerging representations of management 
behavior, and resource and stakeholder perceptions (Davies 2006). Although exploratory 
research is often seen as only a simplistic and initial stage in the development of systematic 
research, exploratory methods seek to fill a gap where there are few or no studies on which to 
address a research problem. They focus on gaining insights and familiarity with details, settings, 
and concerns; generating new ideas and assumptions; developing theories; determining study 
feasibility for the future; and direction for the formulation of new research questions and 
techniques for addressing those questions (Lynn University 2016). Thus, exploratory research 
design provides the opportunity to address questions such as what are the challenges to stability 
and management; how do managers perceive these resources; how are stakeholders involved; 
and why are beached wrecks managed in certain ways. This design also allows this research to 
define and clarify the underlying concepts of stability, value, and use with regard to a unique 
cultural resource within a dynamic environment.  
 77 
Exploratory research such as this lends itself to the use of a case study methodology, 
providing tools to study the stability and management of beached wreck sites within their various 
contexts, and systematic inquiry aiming to describe and explain them as a phenomenon (Bronley 
1990). The case study approach as a research method is both qualitative and quantitative, 
utilizing documentation, direct observation, interviews, archival records, and physical artifacts 
and remains (Zucker 1999). Being able to explore and describe challenges to stability and 
management in a context that utilizes a variety of data sources supports the deconstruction of the 
challenges in an effort to reconstruct them to develop strategies for management. The case study 
approach ensures that these challenges are seen through a variety of lenses, allowing multiple 
environmental and socio-cultural facets to be revealed and better understood, as contextual 
conditions are considered relevant to the phenomenon. The exploratory case study methodology 
is a valuable method for developing theory or evaluating programs such as those that encompass 
coastal and archaeological resource management (Baxter and Jack 2008). An advantage of the 
case study approach to this research has been the close collaboration between the researcher and 
participant, allowing the participant as an informant to tell their stories, describing their views of 
reality and allowing the researcher to better understand the participants’ actions (Lather 1992; 
Robottom and Hart 1993; Crabtree and Miller 1999). This allows a better understanding of the 
decisions that coastal and archaeological resource managers make and the factors that influence 
those decisions.  
The units of analysis in this research are specific beached wreck sites along the eastern 
seaboard. Cases are chosen, or bound, by context and place, the characteristics of which will be 
further explained in the following section. This allows the research to explicitly define and 
identify who or what will or will not be included in the study; describe the relationships present 
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based on theory, logic, or experience; and provide general constructs (Miles and Huberman 
1994).  Multiple, or composite, case studies utilized in this methodology, may be considered 
analogous to multiple experiments following a replications logic in that each case is selected “so 
that it either 1) predicts similar results (a literal replication) or 2) produces contrasting results but 
for predictable reasons (a theoretical replication)” (Zucker 2009: 5). Although time consuming, 
this methodology is robust and reliable, and can inform “practice or evidence informed decision-
making in both [management] and policy realms,” being utilized in this research to examine the 
challenges to beached wreck stability and management, allowing for differences and similarities 
between cases that may reveal contrasting results based on theory or predict similar results across 
cases (Baxter and Jack 2008: 544).  
Region and Case Study Sites 
 The United States eastern seaboard was chosen as the geographic parameter of case 
studies presented in this dissertation. The purpose of this was given the ease of travel along the 
east coast to visit various sites, the contacts and available information provide by these states, 
and the ability to facilitate informative conversations and meetings with state contacts in this 
region. In preliminary information discussions, state archaeologists and resource managers had 
provided information about key sties to be considered as case studies with each respective state, 
varying in environmental conditions, management approaches, wreck site characteristics, access, 
level of sand coverage, and governing entities—but with the common characteristic of being 
within the beach zone. State respondents provided potential sites and insight into the physical 
environmental and cultural climate surrounding beached wreck sites in their respective states. In 
many cases this included photographs and site reports that were used to assess current stability 
and condition.  
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 The list of potential case studies initially included 31 sites, a number beyond the scope of 
this dissertation research. Certain characteristics and conditions where then taken into 
consideration not only to reduce the number of study sites but also bind the cases within context 
and place for analysis of similarities and differences. These characteristics included:  
1. Embedded within the beach zone (intertidal to dunes) 
2. On a barrier beach and/or barrier island system 
3. Must have substantial structure—not fragments or pieces 
4. Has been exposed and acknowledged in the past 10 years 
The final choice of sites (Table 1) also depended heavily on the current data for comparison 
purposes on stability, as well as the level of continual exposure.  
State Location Site Name Last Exposed 
NC Corolla O’Keefe 2016 
GA Cumberland Island Cumberland Island Wreck 2013 
FL Ponte Vedra Ponte Vedra Shrimp Boat 2016 
MA Crane/Steep Hill Beach Ada K. Damon 2016 
ME Higgins Beach Howard W. Middleton 2016 
TABLE 1. Case Study Site 
Outline of Overall	Methods 
The specific methods utilized in this dissertation rely on a content analysis of existing site 
information, field-based site assessment, and in-depth manager interviews. This allows for an 
evaluation of each state’s challenges and approaches to beached wreck management. Figure 19 
details the steps that are included in the overall methodology and the data gathered from these 
approaches. The workflow relates the major methodological steps back to the research questions 
and objectives, providing a purpose to each step in the workflow.   
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FIGURE 19. Workflow of methods (Jones 2015) 
 
Review of Previous Studies 
An extensive content analysis covers previous studies and an assessment of socio-natural 
context of each chosen site through a search of management documents, historical and modern 
photographs, including aerial surveys, historical and modern maps, newspaper clippings, 
secondary source materials, previous archaeological investigations, and previous geographical 
and geological investigations (Delgado 1985). This provides a historical and social perspective 
of each site, and any documentation of past physical changes and management approaches. The 
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literature also serves to place the sites into their socio-natural context for further comparative 
analysis. This directed approach to content analysis utilizes existing theory and prior research 
about archaeological remains and coastal environment, in a structured process that identified key 
concepts as initial categories (Hsieh and Shannon 2005). Documents were reviewed and 
evaluated for terms and text related to the categories of management; use; ownership; 
monitoring; values; exposure/burial; geomorphology; processes; erosion; strategies; risk; 
documentation/recording; funding; governing entities; conditions; and stakeholders. These 
categories aided in evaluating previous research and data on case study sites that included 
specific information used for analysis of similarities and differences. Findings from this type of 
directed content analysis offer supporting and non-supporting evidence for the research questions 
and theoretical framework, both refining and extending the view of challenges to stability and 
management of beached shipwrecks. In turn, the findings were also used to develop the 
instrument for the semi-structured interviews discussed in the next section, including both open-
ended and targeted questions.   
Semi-Structured Manager Interviews 
Semi-structured interviews were conducted with coastal resource managers, both 
archaeological and environmental, in order to elicit information about the various challenges that 
occur with beached wreck site stability and management and to identify various site uses, 
stakeholders, and current strategies (Figure 20). Previous informal discussions with 
archaeologists and site managers, review of the pertinent literature, and pre-tests with cultural 
domains analysis aided in defining areas to be explored during semi-structured interviews.  
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FIGURE 20. Workflow of semi-structured in-depth interviews (Figure by Author)  
The Interview Instrument 
The interview instrument (Appendix B) is based on the primary aim of “generat[ing] data 
which give an authentic insight into people’s experiences” by targeting perceptions as well as 
social conditions surrounding those experiences (Silverman 1993: 91). Interviewing becomes an 
obtrusive method in that “it elicits the statements to be analyzed. This is so even where 
respondents are encouraged freely to ‘tell their story,’ because that story might not have been 
told, or told in a particular way, without the interviewer’s intervention, both through initial 
prompt and subsequently throughout the course of the interview” (Crouch and McKenzie 2006: 
486). Although bias, variability in rapport, and issues of validity in the interpretation of interview 
material are considered issues with the interview methodology, there are advantages to this 
interaction. Both the open-ended and semi-structured mode of interviewing can produce rich 
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material and broad scope of inquiry within the context of the research questions, even having the 
capability to “shift is response to the emergent intrusive material” (Crouch and McKenzie 2006: 
487). The respondent’s experience and perceptions are analyzed with thematic dimensions in 
view and based on empirical and theoretical groundwork, extending the findings to a structural 
level as well as the individual (Crouch and McKenzie 2006). In relating these interviews to the 
exploratory design, the methodology and analysis are informed by the pertinent circumstances 
other than the research material. The interview methodology continuously carries out 
“recontextualization” so that each case is examined in its own terms and in relation to other 
cases, within a framework of interdisciplinary knowledge (Morse 1994). These interviews 
produce “concepts and propositions that have construct validity because they make sense as 
pivotal points in a matrix where interview yield intersects with pre-existing theoretical 
knowledge” (Crouch and McKenzie 2006: 494).  
The semi-structured interviews consist of several key questions that define the areas 
identified in previous discussion and literature review, but also allow for the interviewee to 
diverge from the key themes in order to pursue certain ideas in more detail (Gill et al. 2008). 
These in-depth semi-structured interviews provide a qualitative means to covering both factual 
and meaning levels of information, providing detail, depth, and an insider’s perspective (Leech 
2002). The interviews are designed to not only provide information about the sites themselves, 
but also the factors, which affect the process of decision making regarding resource importance 
and the use of specific management strategies. These interviews elicit how site stability is 
defined and measured at various locations, and the current strategies of management.  
Interviewees were asked to define stability, providing in their own words their 
perceptions of stability and its relation to the beached wreck resource. Along the lines of 
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normative conditions, informants were also asked what they considered to be the most 
acceptable, unacceptable, or minimally acceptable conditions for a beached wreck site, and at 
what point should a resource such as a beached wreck be actively managed. This aids in defining 
the parameters managers see as acceptable levels of site stability, and has implications for 
whether or not certain strategies are warranted for management use. Questions also relate to how 
managers define stakeholders and perceive to what extent they are or should be involved with the 
beached wreck resource. Additionally, managers are asked what they think drives interest, or dis-
interest, in such a resource, and what values, uses, and information the beached wreck site can 
provide. All interviewees were asked the same questions allowing for a high level of 
comparability in responses.  
Sampling and Sample Size 
Upon approval of this research and interview instrument from the East Carolina 
University Internal Review Board (Appendix A), an email to elicit interest was sent to a list of 
environmental and cultural resource managers at various state and federal entities that include 
beached shipwrecks within their inventory of resources. This was done using a purposive 
sampling strategy, actively selecting the most productive sample to answer the research 
questions. A framework was developed to determine the variables that influence a potential 
interviewee’s contributions, based on practical knowledge of the research area. This provided an 
advantage in studying managers with special expertise in coastal environmental and cultural 
resource management. The strategy, to a certain degree, also allowed managers to recommend 
other potential candidates (snowball sampling) (Marshall 1996). Informants were chosen with 
the idea that they represent a variation on the target phenomenon under study—knowledge and 
 85 
perceptions of beached wreck site stability and management. Upon consent to participate, these 
interviews were done face-to-face or via telephone or internet conference calling.  
The intended size of the interview set was approximately 20-40 key informants. Although 
this sample size may be considered small, there are several reasons for this size. First, it is not 
the intention of the research to generalize to the larger population of archaeologists, 
environmental managers, or public. Rather, the intent is to gain insight into the problems and 
challenges specific managers face with a unique archaeological resource—the beached wreck—
and have these insights aid in assessing the applicability of alternative and new management 
strategies for this specific resource. Qualitative research such as this examines the dynamic 
qualities of each manager’s situation, generating concepts “for which it is not only reasonable to 
have a relatively small number of respondents, but may also even be positively advantageous” 
(Crouch and McKenzie 2006: 491). These advantages are greater involvement of the researcher 
with the individual respondents, enhancing reliability and validity. Each respondent presents a 
case within a set of circumstances, both doing and enduring a variety of processes and 
interactions with regard to beached wreck challenges (Abbott 1992; Crouch and McKenzie 
2006). As this research is case-oriented rather than variable oriented, the purpose is about 
maximizing the understanding of each respondent on its own as well as in relation to other 
respondents. Second, “there is a point of diminishing return to a qualitative sample—as the study 
goes on more data does not necessarily lead to more information” (Mason 2010:1). Therefore the 
sample must be large enough to ensure that various perceptions of the phenomenon are 
uncovered but small enough that the data does not become repetitive or superfluous, with no new 
insight—in other words, saturated (Mason 2010).  
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Data Analysis 
Interviews, being digitally recorded, were dictated into text files using the F5 dictation 
software. Transcripts were reviewed to edit any discrepancies between audio and dictation. The 
files were imported in N.Vivo which facilitates systematic coding and complex analysis. Data 
analysis for the interviews included analysis of free flowing text through thematic content 
analysis. This method of analysis complements the research questions by “allowing the tenets of 
[the theoretical framework] to be informed to the process of deductive thematic analysis while 
allowing themes to emerge direct from the data using inductive coding” (Fereday and Muir-
Cochrane 2006: 83) (Figure 21).  
 
FIGURE 21. Characteristics of thematic and content analysis (Vaismoradi et al. 2013)  
The interviews were initially coded for key factors that provide challenges to stability and 
management, and play into decision-making regarding the value and importance of beached 
wrecks sites. Codes are developed from both theoretically- and discipline-derived knowledge, 
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which help to replicate, extend or refute previous research (Joffe and Yardley 2004). Thus, 
coding is based on the theoretical framework of the research, as well as informal discussions 
with managers and the pre-test results (Figure 22).  
 
FIGURE 22. Steps in thematic analysis (Vaismoradi et al. 2013)  
Coding of qualitative interview data allows for the emergence of common themes in response to 
specific topics, patterns in answers and any deviations, and how past experiences relate to 
behavior and attitudes toward the resource (Berkowitz 1997). Themes can be defined as “a 
pattern in the information that at minimum describes and organizes the possible observations and 
at a maximum interprets aspects the phenomenon” (Boyatzis 1998: 161).  
With the emergence of themes, thematic content analysis “pays greater attention to the 
qualitative aspects of the material analyzed” (Joffe and Yardley 2004: 56). In this sense, thematic 
content analysis combines the frequency of codes present in the text with analysis of their 
meaning within the context of the phenomenon of challenges to beached wreck stability and 
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management.  Common themes provide background information on the setting or topic, 
categorize the world view of the managers, manager perspective of the topic, recurring formal 
and informal types of behavior, strategies and relationships (Bogdan and Biklin 1998). Thematic 
content analysis for these interviews examines both manifest (directly observable) and latent 
(implicit) themes and context, which allows for the identification of challenges and processes, as 
well as perceptions and motivations. It must be noted, this method did not utilize additional 
coders, which prevents multiple perspectives and inter-coder reliability. However, the data was 
encoded and themes identified by one person—the author—and analysis discussed with 
supervisor and committee. This process allowed for consistency in the methods. 
Field-Based Site Assessment 
Field-based data collection has implications for analyzing the commonalities and 
differences of beached wreck sites in terms of their environmental context, stability challenges, 
and use. Therefore, in addition to the analysis of previous studies and manager interviews, field-
based assessment of sites documents current site status and provides comparison with previous 
data for any changes to site stability. The ability to record the vessel (providing a lasting record) 
and its relationships to the landscape and activities therein provides not only a record of a 
potentially fleeting site/artifact/structure, but also a baseline for use and comparison of changes. 
This has implications for analyzing not only what can be gleaned from their documentation and 
visualization, but also the strategies that can be used for a specific site and/or management 
regime in total or in part, given the needs and capabilities of the managers.  
The appropriate scale of measurement and visualization, and use of the data was assessed 
upon interviews with the managers and visitation of sites (Figure 23).  
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FIGURE 23. Workflow of field-based site assessment (Jones 2015)  
High resolution photographs, site coordinates, and examination of existing LIDAR data and high 
resolution satellite imagery are used to gain a current record of each site, and for comparison 
with previous data. Pre-existing shoreline data was collected from NOAA Coastal LIDAR data 
set, the USGS, and state coastal GIS repositories. This data was used to examine the landscape 
for short-term scale changes through historic shoreline change. This data has implications for the 
stability of wreck sites and associated landscapes over time, aiding in the visualization of 
shoreline change from the past to the present as it relates to wreck site location. This data, along 
with photographs and site plans presents the documentation of any changes over time in 
deterioration or use.  
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All sites, apart from the wreck site at Cumberland Island National Seashore (explanation 
in Chapter 5), were photographed in person using a Nikon D30 digital camera, taking a series of 
photos at various angles and heights, 360° around the beached wreck (when applicable). These 
photos were then entered in a photogrammetry program, Agisoft Photoscan or Recap360, used to 
create 3D models of each site. These models provide a visualization of the location, amount of 
sand coverage, and current relationship to shoreline and beach exposure. This image-based 
documentation approach provides a non-invasive technique of visualization on multiple scales 
(i.e. feature, site, landscape), also providing a lasting record of a potentially ephemeral 
archaeological site.  Drone surveys were also conducted, and the photos from the drones were 
added to provide another layer of detail to the photogrammetry models.   
 
 
 CHAPTER 5: SOCIO-ENVIRONMENTAL CONTEXT 
 
 
This chapter provides physical and socio-cultural context surrounding each case study 
site, including any previously known historical information, environmental characteristics, 
previous archaeological documentation, and current status within any federal, state, and/or local 
management frameworks.  This includes documentation of past and present use, not only of the 
resource itself, but also the landscape in which it lies. This data also provides the foundation for 
comparative analysis of challenges to site stability and management through the various 
contexts.  
Beached shipwrecks have been exposed in nearly every state along the eastern seaboard; 
however, the case study sites that fit the research criteria occurred on barrier islands in Higgins 
Beach, Maine; Steep Hill Beach, Massachusetts; Corolla Beach, North Carolina; Cumberland 
Island, Georgia; and South Ponte Vedra Beach, Florida (Figure 24). The Howard W. Middleton 
site (ME), Ada K. Damon site (MA), O’Keefe site (NC), Duck Trunnel House shipwreck site 
(GA), and Ponte Vedra shrimpboat site (FL) will each be examined for physical, socio-historical, 
archaeological, and legal contexts individually. The discussion following will examine 
similarities and differences derived from these contexts to glean how stability is defined at each 
site and how management deals with these attributes.  
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FIGURE 24. All case study sites (Jones 2017) 
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Ada K. Damon 
 
 Ada K. Damon, is an 1875, 145 ft. Essex, Massachusetts-built schooner which wrecked 
in 1909 on Steep Hill Beach at Crane Estate in Ipswich, Massachusetts (Figure 25).  
 
FIGURE 25. Ada K. Damon wreck location (Jones 2017) 
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As the vessel remains periodically exposed on the beach, it has also become part of the dynamic 
coastal system and a continually changing maritime landscape. Ada K. Damon lies in a historical 
landscape whose foundation reaches through multiple eras and cultural realities, an 
archaeological representation of the rise and fall of the cod fishing industry in New England, as 
well as the exceptional story of Essex shipbuilding and the beginning of a new industrial 
revolution in the northeast. An instant attraction for those visiting the Crane Estate, the vessel 
has subsequently been buried and re-exposed at various times throughout its presence on the 
beach, shifting with the changing geomorphology and presenting new challenges to management 
and interpretation. Attention to the vessel waxes and wanes with its exposure, but renewed 
interest in the summer of 2015 has shown the vessel still holds fascination for beach goers and 
regional historians alike. The modern maritime landscape also represents the effects of a 
dynamic coastal system that has pushed and pulled the remains over time, placing it into a 
culture of leisure and estate development.  
Physical Context 
 
Steep Hill Beach is part of two coastal systems: the Merrimack River Embayment barrier 
island chain stretching from Portsmouth, New Hampshire to Cape Ann in Gloucester, 
Massachusetts, and the Essex River ebb-tidal delta between Castle Neck and Coffins Beach. The 
Merrimack River system is one of the two largest barrier chains in New England, consisting of 
five barriers, the largest being Plum Island (Figure 26).  
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FIGURE 26. Location Map of Castle Neck within Merrimack Embayment/Essex River (Jones 2017)  
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This mesotidal, mixed-energy coastal system fronts backbarrier bays and the largest estuarine 
marsh system in New England, the Great Marsh, is an ecologically-significant coastal area in 
Massachusetts (Doherty et al. 2004).  
Castle Neck and the surrounding landforms represent a geological history marked by 
marine, glacial, and alluvial forces (Trustees 2004). The glacial and bedrock deposits have had 
influence in defining the position of the barriers and tidal-inlet channels. Northern Castle 
Neck/Crane Beach (of which Steep Hill Beach is part) and the Essex River delta are attached to 
glacial till-covered bedrock (FitzGerald et al. 1994: 350). Sediment inputs have diminished since 
deglaciation, but are still introduced to the system primarily by the Merrimack River (Figure 27). 
During Holocene transgression, barriers such as Plum Island were created from reworked deltas 
and beaches that initially retreated landward (FitzGerald 1994). However, Castle Neck is a sand-
rich, regressive barrier, with a continual history of progradation.   
The river’s location just 10km north of Steep Hill Beach influences the barrier’s 
morphology, and the barrier beach is also manipulated by prevailing and predominant wind and 
waves which guide sediment in a southerly direction, creating a recurved spit on the southern 
downdrift end of Castle Neck (Smith 1991) (Figure 28). Being inherently dynamic, Castle Neck 
has the capacity to dissipate energy and quickly change shape in response to wave and wind 
energy such as during summer or winter fluctuations in swell. These influences together have 
created a relatively wide beach at Steep Hill Beach with flat offshore slopes and extensive dune, 
low relief dune development (Doherty et al. 2004). On shorter scales, storm events can cause 
significant beach changes such as erosion and offshore sand bars in one place, and accretion in 
another, while the flow of the dominant river systems can alter shape through sand distribution 
(Trustees 2004). 
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FIGURE 27. Geomorphological formation by age and rock type (Jones 2017) 
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FIGURE 28. Curvature of Castle Neck due to downdrift and beach width (Jones 2017).   
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Locations of erosion and accretion can shift over time, which has important ramifications for 
archaeological remains such as Ada K. Damon and, thus, its use and management. For example, 
the northwest portion of Castle Neck (at Steep Hill Beach and the wreck site) experiences net 
accretion, while the southeast near the Essex River inlet experiences net erosion (Smith 1991) 
(Figure 29).   
 
FIGURE 29. Areas of erosion and accretion (Jones 2017) 
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 The underlying geology of bedrock and granite provide a relatively stable foundation for 
the placement and survival of archaeological materials in this region. This, in combination with 
the accretion on the portion of the island where the wreck lies (due to diminished longshore 
currents and protection from Plum Island) creates a landscape that encapsulates the wreck. 
Although shifting horizontally as the island accretes at one end and erodes at the other, the 
geomorphology provides a stable environment for embedding the cultural materials as the island 
rolls toward land. And despite severe storm systems that can uncover portions of the wreck, the 
underlying nature of the island keeps the wreck protected from both environmental and human 
risks. This is an important condition for the management of the resource. In this case, 
geomorphology dictates the wreck’s overall preservation and protection by encasing the wreck 
within the landscape. This lends itself to applying an ad hoc management scheme in that 
coverage and foundational stability prevent loss of structural integrity and provide in situ 
conservation in the form of reoccurring reburial.  
Socio-Historical Context 
	 
In Massachusetts, a shift toward maritime-based economies began early on, particularly 
with fisheries, trading and shipping. From the colonial period, Massachusetts became a string of 
prosperous trading towns and fishing villages that developed into key industries for fishing and 
shipbuilding. The seventeenth century began a “broadening out in all lines of maritime activity” 
for the region (Morison 1921: 18-19). Groundfish fisherman operated close to homeports, fishing 
at Jeffries Ledge and Stellwagen Bank bringing pollock, haddock, and cod into the export trade. 
Others ventured further offshore to Georges Bank and the Gulf of Maine (Lear 1998) (Figure 
30).  
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FIGURE 30. Map of fishing regions (Cook 2013) 
Cod fishing began a prosperous era in the eighteenth century with expansion into the rich waters 
in the Grand Banks of Newfoundland and Nova Scotia, and the launching of the first schooner 
from Gloucester. This expansion was a necessary result of the collapse of cod stocks in inland 
fishing waters. In the 1730s, there were nearly 6000 fishermen in Massachusetts alone, and by 
1741 Massachusetts sailed nearly 400 fishing vessels along with smaller shallops and undecked 
vessels. The fishery resources of Georges Bank were regularly exploited in the early 18th 
century; however, the first recorded catch of cod from the region did not occur until 1748. By the 
1750s, Gloucester vessels were fishing on the Grand Banks, where vessels anchored and 
fishermen fished with handlines over the rails. By the 1770s, over six thousand men sailed to the 
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Banks for fishing expeditions (Lear 1998: 50-52). The market for fish extended into the French 
West Indies as well as South America. Serious attempts to fish at Georges Bank began in 1821 
by Gloucester vessels, but it did not become an established industry until 1835; the catches were 
mainly halibut. The halibut industry developed on Georges Bank resources reached a peak in 
1849 with over three million pounds of fish. The cod fishery again took dominance on Georges 
Bank into the 1880s, followed by haddock into the 1920s (Lear 1998: 60-61).  
The increase in fisheries prompted a rapid boom in shipbuilding. Similar vessels were 
used in cod, halibut, and mackerel fishing. For centuries, Essex (formerly called Chebacco) 
supplied the North Atlantic with vessels that sailed in all directions. In the beginning 
shipbuilders and vessel masters were one in the same, Essex captains fishing and trading to the 
south and the Caribbean. Shipbuilding was firmly established in Essex by 1845 and Essex 
became known for the production of chebaccos and schooners, and as technology changed, 
Essex vessels became faster and larger as well. However, “chebacco boats and ‘heel-tappers’ 
were gradually superseded by pinkies, an enlarged and improved chebacco boat with bowsprit 
and jib, measuring twenty to sixty tons. About 1830 a new type of square-sterned schooner, of 
twenty to ninety tons burth (sp.) came into use” (Morison 1921: 305). Some areas adopted 
improved, small, fast schooners about 1840, and the clipper schooner, launched from Essex in 
1847, extended this principle to larger vessels (Morison 1921: 306) (Figure 31).  
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FIGURE 31. Clipper schooner (Vigilant Inc. 2015).  
The Essex shipbuilders, recognized for their craftsmanship and skill, also helped their 
neighboring community of Gloucester ascend to their role as a North American fishing capital. 
Although demand for Gloucester’s fishing industry superseded Essex’s in the 19th century, both 
mass immigration and wealthy industrialists kept Essex shipbuilding burgeoning into the 20th 
century. The typically two-masted wooden vessels were launched at a rate of 50 per year, Essex 
shipyards producing approximately 4,000 vessels during its 350 year history (NPS 2015). A 
Grand Banks Schooner, Ada K. Damon was built in 1875 at Burnham Boat Building in Essex for 
the fishing trade from Georges Bank (Figure 32).  
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FIGURE 32. Ada K. Damon wrecked at Steep Hill Beach (Crane Estate 2015).  
Although by 1949 the shipbuilding industry in Essex had all but vanished (Peckham 2002), 
boatbuilding has continued on a smaller scale. The Burnham family tradition of boatbuilding 
(shipwrights since 1635) is continuing into the 21st century with one of the last two working 
shipyards in Essex being run by Harold Burnham, the 28th Burnham to do so in Essex since 1819 
(Visit Essex MA 2015) (Figure 33). Essex shipbuilding heritage has not been lost as not only 
have the skills been passed down, there is also archaeological evidence that perpetuates the 
characteristics and skills of the Essex and Massachusetts maritime shipbuilding landscape, as 
well as being a testament of the danger and risks of the fishing industries in the region.  
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FIGURE 33. Burnham boat yard (Jones 2017).  
 106 
Dependence on the North Atlantic Banks fisheries meant a close association with risk and 
tragedy. As fishermen ventured farther out to sea to reap the rewards of the Grand Banks and 
Georges Bank, risks increased (Smith 1988). The very characteristics which made the regions 
profitable for fishing, also made them dangerous: thick fog, heavy seas, large waves, and 
treacherous storms. The Georges Bank fishery was considered one of the most dangerous in the 
world. Close anchorage, extensive shoals, and rough winter weather led to many vessel collisions 
and capsizing by easterly gales (NOAA 2006). From Gloucester, “between 1866 and 1890, more 
than 380 schooners and 2,450 Gloucester men never returned from the fishing grounds. In a 
single storm on August 24, 1873, nine Gloucester vessels and 128 fishermen were lost 
(Smithsonian 2015) (Figure 34).  
 
FIGURE 34. Gloucester Fisherman's Memorial (Jones 2016).  
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Another example of the occupation risks associated with these fisheries comes from Ada K. 
Damon itself. In 1893, some of the crew while fishing in dories, were separated from the vessel 
by a heavy snowstorm and drowned by their capsized boats. Their bodies washed up along shore 
for several days. Given the associated risk of Banks fisheries and the eventual collapse of the cod 
fishery, Ada K. Damon was later converted to transport sand to cement factories in Boston and 
Philadelphia under Captain A.K. Brewster of York, Maine. Large-building projects in large cities 
required high-quality mortars, and the production of natural cement from sands along 
Massachusetts shores became a valuable commodity in the 19th century (Werner and Burmeister 
2007). Brewster attempted to become a supplier to this industry, investing everything he owned 
into converting the schooner to haul sand from the plentiful supply on Plum Island. Brewster’s 
intentions would be thwarted immediately.  
The Site 
 
The speedy way in which the sands swallow up wrecks was well shown by the 
fate of an old schooner that went ashore in the Christmas storm of 1909. The 
skipper had sold his farm and invested his all in the vessel, and this was his first 
trip for a load of sand from the perpetual supply on Plum Island. The gale swept 
down from the northeast thick with Snow, the anchors dragged, there was not sea 
room enough to manoeuvre away from the lee shore, and he was wrecked on the 
beach at high tide. The poor man begged for farming work again, for there was no 
probability of saving his schooner, which, with every pound of the surf, settled 
deeper and deeper in the sand. Less than a year later she was buried to the deck 
(Charles Wendell Townsend 1913: 26-27) 
 
Ada K. Damon, approximately 80ft with a 7-8ft draught and bowsprit, was wrecked when a 
snow-storm swept the northeast the day after Christmas, 1909. The vessel was dragged and 
stranded on Steep Hill Beach at high tide, 3.5 miles southwest of the Plum Island Life Saving 
Station (Figure 32). Captain Brewster declined the Live Saving crew’s assistance twice, as he 
intended to sell the vessel to wreckers. However, without parties interested in the vessel, 
Brewster had to concede defeat and allow life-saving crews to aid him in stripping the ship 
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resulting in a loss of the vessel. At this time, the marooned vessel became an attraction for locals, 
especially those living on or visiting the Crane Estate. Post cards and photos show interactions 
with the vessel, it being used as a playground of sorts and pieces disappearing gradually over 
time. Within a year, the vessel was buried up to the deck, and upper section frames were the only 
visible reminder of the vessel (Ipswich Historical Commission [IHC] 2015) (Figures 35 and 36).  
 
FIGURE 35. Estate party on the remains of the vessel 
(Crane Estate 2015).   
 
FIGURE 36. Vessel one year after wrecking (Crane Estate 
2015).  
The barrier beach at Steep Hill has continued to move, rolling over the wreck embedded in the 
ocean side of the beach (Sargent 2005). The deteriorated wreck resurfaces periodically when the 
beach shifts, such it did in 2003 and 2004 (Mastone 2004) (Figures 37 and 38).  
 
FIGURE 37. Exposure of vessel 2003 (Mastone 2003).   
 
FIGURE 38. Exposure of vessel 2004 (Lord 2004).  
This trend of half-burial within the intertidal zone continued until 2009, when shifting sand 
covered the vessel completely. However, in 2014 the stem began to again break the surface of 
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the sand where it remains partially exposed to this day (Mastone 2014). As previously 
mentioned, the relative geophysical stability of the site has allowed for its continual, if varied, 
exposure and reburial, but also its intactness.  
The Crane Estate 
 
The landscape has been shaped according to various uses, each still visible today in the 
appearance of Castle Hill, a drumlin surrounded by marsh and sea. Castle Hill, on the northwest 
of Castle Neck, is part of the 2100-acre Crane Estate owned and managed by The Trustees of 
Reservations (the “Trustees”). This property is composed of the coastal barrier beaches of Cedar 
Point and Steep Hill Beach, collectively Crane Beach. Castle Hill is a designed landscape, sitting 
atop a 168ft glacial drumlin whose land use has been dated back to the presence of Native 
Americans (Figure 39). John Winthrop, Jr. laid claim to the land in 1637, but it was not until 
1910 that Richard Crane, Jr. and family purchased the land and developed it as an estate 
(Trustees 2007). The area has functioned as a group of unique features distinguishing it from 
inland areas and making it prime location for a myriad of activities. Features such as salt marsh, 
natural resources (e.g. shellfish, marine fish, cranberry, and pitch pine), a sheltered anchorage, 
and strategic ground at the entrance of the Ipswich River and Plum Island shoals have made 
Castle Hill a vantage point in the region for centuries (Trustees 2007). 
Four distinct periods of land use are distinguished in the landscape of area. The earliest is 
the ancient Native American use of the land for subsistence. Following this, the ecological view 
shifted to utilizing natural resources in terms of the greatest profit, such as fishing and 
lumbering. Later in the nineteenth century, leisure and income warranted an aesthetic view of the 
land and its associated management.  
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FIGURE 39. Crane Estate on Castle Hill (Crane Estate 2015).  
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Currently, Castle Hill is in a state of cultural ecology where the natural resources are used for 
recreation, while conservation is mixed into the decisions regarding management and use 
(Trustees 2007: 3-2).   
Crane Beach’s 1,200 acres of sandy beaches and diverse plant and wildlife play not only 
a critical role in the Essex River Estuary, but also draw over 200,000 visitors to the property. The 
combination of public access and use, and ecological and cultural significance creates a 
challenge to management of all the property’s resources. There is an inherent conflict at Castle 
Hill between resource protection and the access for large events. These enterprising activities 
may pose threats to the cultural resources, and their use or changes to them are “weighed against 
their impact on the larger property” (Trustees 2007:6-10). The Trustees seek to maintain the 
integrity of the resources while allowing open opportunities of use for the public. They attempt 
to set a balance between access and preservation that is needed to prevent the loss of cultural and 
archaeological materials. The need to provide managed and controlled protection often conflicts 
with the need for access and marketing that brings tourists into contact with the unique cultural 
heritage (Wurz and Van Der Merwe 2005: 10).   
Law, Policy, and Management 
 
Underwater and coastal archaeology in Massachusetts is managed by the Board of 
Underwater Archaeological Resources, part of the office of Coastal Zone Management. As the 
sole trustee of the Commonwealth’s underwater cultural history, the MBUAR encourages 
reporting, preservation, and protection of resources in inland and coastal waters. The 
Commonwealth then holds title and regulatory control under Massachusetts General Law, 
Chapter 6, Sections 179-180. These sections establish the MBUAR as a regulatory body; sets 
forth salvage and recovery given a regulating permit system; sets responsibilities of the 
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Massachusetts Historical Commission; authorizes legal actions when underwater cultural 
resources are damaged or destroyed; and requires other state agencies to minimize their impacts 
on underwater archaeological resources. The Board protects underwater cultural resources for the 
public’s interest, taking into account various stakeholders and their historical, recreational, 
environmental, and economic purposes. Although the Board is made up of designated state 
archaeologists and architects, agents from waterways and coastal zone management, 
environmental law enforcement, the historical commission, and representatives of local diving 
communities, the day-to-day operations and responsibilities lie solely with the director and chief 
archaeologist, Victor Mastone (Commonwealth of Massachusetts 2016). Mastone partners with 
other state, local, and community organizations to preserve and protect resources; however, the 
management scheme is considered to be ad hoc given lack of supporting staff and funding that is 
stretched across the entire state (Mastone 2016, pers. comm.). Mastone utilizes citizen science to 
monitor and document sites such as Ada K. Damon, which are stable enough to be targeted in a 
program of archaeological inquiry (Smith 2014).   
Entities in Massachusetts are succeeding in collaborating with various avocational, state, 
and educational agencies in order to gather and combine data for coastal maritime studies, 
preservation, and heritage management. MUBAR created its Shoreline Heritage Identification 
Partnerships Strategy (SHIPS) program that utilizes local beach-walkers to collect, synthesize, 
and report data on cultural remains sightings (Bensley and Mastone 2014; Mastone and Trubey 
2007). The program was able to utilize volunteers in a time of limited government resources, as 
well as bring participatory maritime archaeology to a wider audience. Initiatives like SHIPS 
helped spur more state collaboration with programs like Seafaring Education and Maritime 
Archaeology Heritage Program (SEAMAHP) to bring the goals of data collection, education, and 
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training together, as well as presenting new avenues of public outreach for managers of the 
Crane Estate. The Crane Estate has the opportunity with the Ada K. Damon to bring the vessel 
into its built landscape, providing an interpretation of the vessel on its own, as well as how it fits 
in to the Estate’s history.  
Major challenges to the Ada K. Damon site lie with any social interactions that might 
occur at the site, rather than geomorphological issues of physical stability. The biggest concern 
has been the lack of acknowledgement of the wreck as a resource within the managing Trustees’ 
jurisdiction of protection and preservation. This coupled with both a curiosity and a lack of 
understanding of the cultural importance of the site create opportunities for misuse when the 
vessel is exposed. However, as the wreck does not remain exposed constantly, it can be 
considered less vulnerable to beach traffic and associated vandalism or looting that is seen at 
other sites. Continued monitoring efforts by both the Crane Estate managers and the state of 
Massachusetts will aid in documenting and preventing misuse.  
Howard W. Middleton 
 
 On the edge of Higgins Beach strand is a familiar fixture of the southern Maine regional 
shoreline—the fragmented remains of Howard W. Middleton embedded firmly in the intertidal 
zone, on a barrier spit within the Saco Bay system (Figure 40). The vessel remains an embedded 
reminder of not only a singular wrecking event, but also the historical and environmental 
complexity of the region.  
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FIGURE 40. Wreck location within larger regional map (Jones 2017) 
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Physical Context 
 
 The underlying geologic framework of bedrock exerts control on the structure and 
character of the Maine coastline, creating an irregular and embayed shoreline with unique barrier 
beach systems (Nelson and Fink 1980) (Figure 41). The coast of Maine experienced two major 
marine transgressions, the first coinciding with the retreat of the Late Wisconsinan Ice Sheet, 
which had isostatically depressed Northern New England. Glacio-marine sediments of the 
Presumpscot Formation were deposited in Maine’s coastal regions. This was followed by crustal 
rebound and sea level fall. The current transgression began ~10,500 yrs. BP when sea level rose 
rapidly, then slowly to the present (Duffy et al. 1989). The oldest marsh sediments in coastal 
Maine date to around 5000 yrs BP, followed by the development of the barrier-lagoon systems 
(Duffy et al. 1989; Kelley et al. 2005). New fluvial input occurred during the Holocene but areas 
such as Saco Bay preserve only narrow wedges of these units (Belknap et al. 2002).  
Southern Maine is a mixed, energy, tidally-dominated coastline, with a mean wave height 
range between 0.6-1.2 m (Hill et al. 2004). Waves generally strike the beaches parallel rather 
than at an angle, orienting the beaches by refraction around headlands and embayments (Nelson 
and Fink 1980; Hill et al. 2004). Most of the sand beaches in southwestern Maine are associated 
with barrier spits; most barrier spits on the southwest coast form distal recurvatures with 
evidence of lateral growth.  
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FIGURE 41. Geological age and type of Maine coast (Jones 2017) 
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Saco Bay, an arcurate embayment within the southwestern coast of Maine, is framed by two 
bedrock headlands (e.g. Prouts Neck and Cape Elizabeth) (Figure 42). Saco River is the only 
large river discharged into the Bay, although the Scarborough and Spurwink rivers also 
contribute to smaller tidal inlets. Saco Bay contains seven barrier beaches, five south, and two 
north of Prouts Neck, totalling 18km in length. This area experiences less wave and wind 
interactions than other open embayments in the region, with a mean tidal range of 2.7m and 
mean shallow water wave height of 0.4m (Kelley et al. 2005). This limited wave interaction 
leaves the barriers with wider beachfaces (Hill et al. 2004). Sand sources for the barriers are 
dominated by offshore deposits from the late Pleistocene regression after deglaciation, and 
evidence exists for former shorelines through paleo-spits, lagoons, and dunes. Dunes within the 
Saco Bay compartment are fine, well-sorted and up to 6m fronting mostly beaches, although 
largely absent in areas that are highly developed.  
Within the Saco Bay compartment, Higgins Beach is a ~900m long barrier spit bounded 
by the bedrock formation of Prouts Neck to the southeast and the Spurwink River to the 
northeast (Figure 43). Higgins Beach represents an isolated beach and dune system fronting the 
river marsh system around the Scarborough area. The mouth of the Spurwink River is ~50-100m 
wide, tidal currents produce an ebb-tide delta down-drift of the beach. This system has provided 
sand to the spit (near where the wreck of Howard W. Middleton lies) over the last century 
(FitzGerald et al. 1989). At the same time, net sand transport moves northeast toward the inlet, 
elongating the spit over time (Dickson 2003). Sediment moved from the southwest end of the 
beach is not replaced, resulting in variable rates of erosion and accretion on the bounded end 
versus the spit end.  
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FIGURE 42. Map of Saco Bay with barrier island systems (modified from Kelley et al. 1989).  
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FIGURE 43. Higgins Beach within Saco Embayment (Jones 2017)  
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Saco Bay barriers have both regressive and transgressive characteristics, with various phases 
recorded over time. The main regressive phase most likely related to Holocene high 
sedimentation (FitzGerald et al. 1994). Over the past century, sea level has risen at this site at a 
rate of 1.9mm/yr. Within the last 20 years, data at the Portland gauge station has shown 
significant increase, up to 4.2mm/yr. (Slovinsky et al. 2015). 
Erosion on the southwest of the beach has led to the use of shoreline stabilization structures, 70% 
of this area armored with seawalls (Leuck et al. 2013).  
Given the varying levels of development at Higgins Beach, studies of beach profiles on 
the undeveloped and developed sides of the beach have been shown to react variably to seasonal 
fluctuations. The undeveloped beach profile became reflective during the summer months, while 
the developed portion of the beach saw an opposite decline. The developed profile did not grow 
laterally and sediment decline resulted in a concave summer profile, while in the winter, 
accretion produces a gentle slope. Sand loss on Higgins Beach is categorized as minimal overall 
(0-25%) and typically returns within 6 months to a reflective profile (Hill et al. 2004) (Figures 44 
and 45). The undeveloped profiles, which are closest to the wreck site, provide increased 
sediment coverage in the summer months leading to increased burial of the site during this time 
period. This is beneficial to the site during the months when there are more beachgoes at the 
location, allowing for coverage of the site that prevents potentially harmful interactions.  
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FIGURE 44. HIggins Beach profile, undeveloped (Modified from Slovinsky et al. 2015). 
 
 
FIGURE 45. Higgins Beach profile, developed (Modified from Slovinsky et al. 2015).  
Studies of the state of Maine’s beaches (Slovinsky et al. 2015), give Higgins Beach an overall 
grade of ‘C’ for 2010-2015, showing some stability with times of erosive elements. Winter 
profiles adjusted generally from erosive states, while profiles along the spit showed large areas 
of erosion due to the inlet dynamics, but also an emergency bar system which has moved onto 
the beach and re-instated patterns of accretion (Slovinsky et al. 2015). Southern areas of the 
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beach showed stable dune systems, while a section of the northern shoreline eroded between 3-
5m/yr from 2010-2015. East of this  
…the shoreline has extensively grown seaward as a swash bar welded onto the 
beach, built in elevation, and grew new dune vegetation. Along this stretch, the 
shoreline accreted at extremely high rates, with an average f +6 to +8m/yr, with 
several transects up to +10m/yr. Eastwards, closest to the river, the shoreline 
change trend has been highly erosive, averaging -4.7m/yr. However, the overall 
average for the Higgins Beach vegetated shoreline is +0.5m/yr, indicating a 
slightly accretive to accretive trend from 2010 to 2014 (Slovinsky et al. 2015:91) 
(Figure 46). 
 
 
FIGURE 46. Shoreline changes for Higgins Beach (modified from Slovinsky et al. 2015).  
The shifts in shoreline present unique challenges to cultural resource management, providing 
both burial and daily exposure; however, the wreck site itself has shifted minimally, if at all, 
since its rapid burial after wrecking.  
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 As with the Ada K. Damon site, the geomorphology of the Maine coastline has produced 
a physically stable foundation for the continued survival of the Howard W. Middleton shipwreck 
off Higgins Beach. This, in combination with the sheltered enclosure of Saco Bay limits direct 
wave contact. Additionally, as the shoreline shifts due to a combination of longshore transport 
and estuarine input, the site remains firmly embedded despite these ongoing processes. However, 
tidally-influenced energy and severe storms create challenges to the wreck’s physical stability, 
adding forces that cause scour and potentially redirect sediment sources away from embedding 
the site. In this case, the greatest physical challenges come from scour created by severe storms 
that threatens structural integrity near the bow, daily exposure through tidal processes that have 
created a biological habitat which interacts with the wooden structure, severe weather 
fluctuations such as ice and snow that can cause structural damage to the wooden features, and. 
Fortunately, the structural integrity of the site given the geological setting provides a rigid 
foundation on which the other processes work without providing substantial risk to the vessel’s 
preservation.   
Socio-Historical Context 
 
Native cultures thrived on the coastal rivers and beaches of Maine, utilizing them for 
food, fresh water, and transportation. European settlement of Maine was the by-product of the 
search for fishing grounds, particularly cod, and settlements succeeded as proprietors established 
farming, fishing, and trading communities beginning in the 1620s. After pressing inland, the 
region also provided lumber for an emerging shipbuilding industry providing for the growing 
fishery and trade industries. Shipbuilding in southern Maine reached a height in the 1800s, 
producing up to 400 ton vessels, further boosting trade and commercial fishing (USFWS 2013). 
As Massachusetts grew, the colony sought to incorporate orphaned settlements such as Maine. 
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Despite spirited resistance, communities were forced to pledge allegiance to the Bay colony by 
1657. Southern Maine, extending to Cape Elizabeth, became the most densely populated part of 
the Maine coast, while being the least physically characteristic of the geographic region. Its low, 
sandy shores have remained the oldest continuously inhabited region since the seventeenth and 
eighteenth centuries (Woodard 2004). Just south of Portland, in Cumberland County, 
Scarborough developed in the early seventeenth century from native usage of extensive salt 
marshes, to separate settlements around riverine perimeters. Settlements (marked on the map) at 
Blue Point (1636) and Dusnton (1651) followed, and in 1658 Scarborough was incorporated to 
legally unite the still-technically separate entities (Pickard 2016) (Figure 47). 
 Indian attacks began in 1675 and continued until most families fled. Off and on until the 
early eighteenth century, Indian and French hostilities plagued the settlers causing Scarborough 
to be abandoned until 1702; the second attempt at settlement grew despite continued skirmishes. 
The region became important for shipping and trading throughout the eighteenth century, and 
Scarborough men played an active role in the American Revolution. As Maine became a new 
frontier after the Revolution, Scarborough contended with the large-scale diking of the marshes 
for salt hay and transit development (i.e. roads and rail lines). Although haying on the marsh 
declined due to adverse impacts on the vegetation and soils, travel through the region continued 
to advance. The Eastern Railroad passed through Scarborough, connecting Boston to Portland; 
railroad lines brought jobs and trade, and generated the tourism industry for which the region 
would later become known. 
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FIGURE 47. Historic map of Scarborough (Jones 2017).  
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Recreational use of this region’s coast increased into the nineteenth and twentieth centuries, 
access and interest spurred by continued advances in transportation. Recreation and tourism now 
rank among the highest in the region’s economy (USFWS 2013). Higgins Beach attracts a 
variety of visitors, including a large community of surfers and paddle-boarders given the 
consistently large waves. Visitors are also brought to the area for the cultural resources such as 
the historic inns and cottages.  
Higgins Beach is a small community within the town of Scarborough. Despite generally 
light development of the Maine beaches, due mainly to harsh winter seasons, Higgins Beach is 
densely developed to the southwest with cottage and inns. Although seawalls are present, the 
community still faces risk from rising sea level and severe storms (Kaufman and Pilkey 1983). 
Higgins Beach is privately owned and has had issues previously with severe damage from storms 
in 1978 and seawall-induced erosion (Kelley et al. 1989). Because of such risk, the local 
community actively participates in beach management, having developed plans to combat 
climate change issues and maintain shoreline integrity (Higgins Beach Public Improvements Ad-
Hoc Committee 1998; Heinze 2001).  
The Site 
 
A 145 ft., 560-ton schooner, Howard W. Middleton was built at the S.W. Tilton shipyard 
at Coppers Point, New Jersey and launched in 1883. Sturdily-built of white oak with yellow pine 
planking and galvanized steel fastenings, Howard W. Middleton was classified an A1 ship 
throughout its fourteen-year career (Bachelder 2007). Consigned to Peter S. Nickerson & 
Company of Portland in 1897, the vessel carried 894 tons of hard and soft coal on a journey from 
Philadelphia. On the eight-day trip north, contrary winds plagued the vessel’s journey. On 
August 10th, through dense fog, the captain planned to anchor off a granite breakwater on the 
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northeast side of Richmond Island Harbor, just off Cape Elizabeth. However, the vessel went 
past Richmond Island to hit a submerged reef off the mouth of Spurwink River at the eastern end 
of Higgins Beach (Figure 48).  
 
FIGURE 48. Richmond Island and nearby landforms (Jones 2017).  
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FIGURE 49. Vessel stranded off Higgins Beach (Laughton 
1996).   
 
FIGURE 50. Vessel stranded off Higgins Beach (Laughton 
1996).  
After the weather calmed, Nickerson & Company abandoned the cargo to the insurance writers, 
who allowed Portland wrecker Horace Sargent to remove cargo and strip the vessel removing 
chains, anchors, riggings, and two remaining masts. Locals scavenged the coal. With the hull 
empty and bare, the following winter’s storms pushed the vessel further up the beach. Lower 
portions of the vessel remain visible at low tide. The site has been entombed by sand deposited 
through normal processes, while scouring by storms has created a persistent hollow in the beach 
near the ocean side of the wreck. Some extant pieces of the wreck remain, such as the 
quarterboard and some sails were gathered by locals and are housed in personal storage.  
Law, Policy, and Management 
Archaeological sites in Maine are managed b the Maine Historical Preservation 
Commission (MHPC) and State Museum as codified in Maine’s Statutes (Title 27, Chapter 13, 
sections 361-378). It is the state’s policy to provide protection and preservation for 
archaeological sites for proper interpretation and excavation. The Maine State Museum is 
responsible for direct management and curation of data and artifacts, while the MHPC requires 
conformity to federal and state legislation, including identifying resources and their significance 
(i.e. Section 106 of the National Historic Preservation Act) (Riess 2002). The two entities began 
to address underwater archaeological resources in 1975, sponsoring excavations and surveys of 
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underwater sites such as Defense (1779). Since 1981, the MHPC has developed and maintained a 
shipwreck inventory to aid in reviews of proposed activities such as dredging (MHPC 2006). 
Many of the observations on such surveys are supplemented by the work of avocational and 
sport divers in the state. Remote sensing and reconnaissance diving surveys have focused on 
areas of known shipping. The state, who claims ownership of these resources began drafting a 
shipwreck management plan in the 1990s; however, resources for site management have been 
scarce, especially for underwater archaeology. Surveys are required only when “there is high 
probability that significant sites would be negatively affected” (Riess 2002: 40). Limited funding 
and qualified archaeologists have also limited underwater archaeological investigations but strict 
preservation laws protect sites from destructive vandalism and looting (Riess 2002). For areas 
such as Higgins Beach, the local community takes initiative, such as with environmental 
management, to prevent any vandalism to Howard W. Middleton. Although pieces are naturally 
falling off the vessel, harsh winters and little off-season visitation also prevent any major issues 
with loss of site integrity due to public access (Laughton 2015, pers. comm.).  
Stability is defined in both physical and social terms and challenges to management occur 
in both contexts. Although the local community attempts to prevent vandalism, the site is a 
popular feature within the landscape during times of high visitor and tourist traffic. Geophysical 
features that combat this interaction are the previously mentioned increase in sediment during the 
summer months and the daily burial during high tide that prevent access to foot traffic. The site 
is also limited to access during the winter season but then faces a greater threat from severe 
storms and decreased sedimentation with winter profile changes.  In this case, lack of any 
management, including even periodic documentation, can be detrimental to the site’s survival 
even though physically the site can be considered stable. Lack of acknowledgement as a 
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significant resource by management entities affects how the public views the resource, and 
ultimately how they interact with it.  
O’Keefe Site 
 
The O’Keefe wreck site has been known to exist for decades on the northern Outer Banks 
(Figure 51). Although the details of the vessel and the wrecking event remain shrouded in 
mystery, the wreck garners the attention of locals and tourists alike when it becomes exposed. 
The wreck site lies embedded partly within the dune system that provides a unique character to 
this region of the Outer Banks of North Carolina.  
Physical Context 
 
The dynamic barrier islands of the Outer Banks are affected by processes on various 
spatial and time scales—a 12-hour tide cycle, periodic storms, and short- and long-term beach 
changes in response to sea level rise and man-made development (Dolan and Lins 2000). The 
northeast North Carolina coast is a high energy, wave-dominated, micro-tidal system 
(Nummedal et al. 1977; Hayes1979; USDC 1982; Maslow and Tye 1985; Moran et al. 2015), 
with inlets opening and closing to change the systems between fresh and brackish waters over 
time (Mallinson et al. 2010; Birkemeier 2014). The establishment of the barrier islands in the 
northeast occurred 3500 to 3000 years BP, and the closure of the Old/New Currituck Inlets 
changed the open-estuary marine environment to a closed system (Paris 2014). 
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FIGURE 51. Wreck location within larger region (Jones 2017) 
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The barriers are Holocene on a foundation of paleo-inlets, flood-tide deltas, and marine 
shoreface facies (Mallinson et al. 2011) (Figure 52). Occurring on coasts such as those 
experiencing relative sea level, the transgression on the northern Outer Banks “involves dune 
erosion and retreat and barrier washover, which causes the typically narrow barriers to migration 
landward over existing backbarrier estuarine-lagoonal deposits. The eroded sequences may be 
exposed on the shoreline and acrosss the shoreface” (Hesp and Short 1999: 319).   
 
FIGURE 52. Geological age and type (Jones 2017) 
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Currituck Banks (aka the Northern Outer Banks), which stretches from the Virginia 
coastal mainland, to Oregon Inlet, is a transgressive barrier spit varying between 0.4-1.0 mi in 
width, narrowing to 1/10mi above Duck (Figure 53).  
 
FIGURE 53. Currituck Banks, NC/VA (Jones 2017).  
The wave-dominated spit is long, low relief, and narrow at the area of Corolla, with the 
exception of two linear lines of dunes along the majority of the barrier beach. A substantial 
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portion of Currituck Banks “are dominated by washover fans and terrace morphology with a 
discontinuous foredune ridge” (Moslow and Heron 1994). The distal and sometimes middle of 
the Currituck Spit (i.e. the Virginia mainland end and Nags Head area) may experience short-
term progradation, but long-term recession (Hesp and Short 1999; Culver et al. 2007; Moran et 
al. 2015). In other words, Currituck spit has undergone varying degrees of accretion and erosion, 
with general, ongoing erosion of foredunes and a limited development of mature vegetation 
across the Aeolian flat (Gutman 1977); however, there are active, transverse backbarrier dunes 
within this system (Havholm et al. 2004). The Corolla compartment “consists of two dozen 
medanos or sand hills. Some of these hills are over 20 meters in height and all are migrating to 
the southwest or obliquely toward the south side…migrating at a rate of about 5m/yr” despite 
attempts at natural (i.e. vegetated) stabilization (Hennigar 1977: 3.1). In response to extreme 
storm waves, beaches and dunes in this area may experience scarping, influenced by direct wave 
impact and swash run-up that erodes surficial layers. The degree and rate of dune scarping are 
determined by the effect of storm characteristics on the foredune profile, beach profile, sediment 
supply, grain size/distribution, and sediment stability by vegetation. Dune scarping takes place 
through processes of collapse, sliding, notching, or slumping (Masselink and van Heteren 2014). 
Actions such as this have aided in exposing cultural resources along the northern Outer Banks 
such as the O’Keefe site, especially after severe storms.  
 The narrow and long-term erosive nature of the upper Currituck Banks puts the O’Keefe 
site in a precarious physical state. Management of this site must contend with cycles of burial 
and exposure as the barrier island itself moves toward land. Unlike the more northern sites, the 
O’Keefe site sites on a less stable structure for the survival of cultural resources than the bedrock 
deposits in New England. Although the sand hills provide the first line of physical defense 
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against loss of structural integrity through burial of the vessel, this physical structure itself is 
prone to detrimental effects of severe storms and local artificial development that leads to 
scarping and loss of protective sediment structures. Exposure makes the the vessel vulnerable to 
wind and wave action that can remove features of the vessel that are key to context and 
interpretation. Additionally, exposure provides access to potentially human interaction with the 
vessel, some of which may be harmful to the structural integrity of the site (i.e. looting behavior).  
Socio-Historical Context 
 
 The North Carolina Outer Banks were first discovered in the sixteenth century, but 
settlements were not attempted until the mid-seventeenth century (Dolan and Lins 2000). 
Proximity to Oceanside, marsh, and mainland have made the region commercially viable; 
however, the natural processes have both spurred and hindered trade, commerce, and 
development since the era of exploration. The first inhabitants of Currituck County were 
Algonkians who settled dispersed coastal villages along the sound, estuaries, and major rivers, 
trading extensively with the Tidewater region (USNWS 2008). Meaning the ‘Land of the Wild 
Goose,’ Currituck supplied native tribes with both mainland and barrier island hunting and 
fishing grounds until the arrival of Europeans in the 1600s, who gave the name ‘Currituck’ to the 
entire region. Currituck County was established in 1670, one of five original ports of entry 
(through Roanoke Inlet) and one of the first counties in the state. Early settlers rarely resided on 
the northern Outer Banks but came and went among the barrier islands via boat mainly through 
Roanoke Inlet, but also the Old and New Currituck and Coffeys inlets (Figure 54).  
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FIGURE 54. Inlets in colonial Outer Banks (Modified from Fry 1775).  
However, settlement was prompted by the region’s reputation as a ‘Sportsmen’s Paradise’ as 
early as 1761, and by the nineteenth century, small communities began dotting areas of the 
northern Outer Banks. Wash Woods, Seagull, Jones Hill, Whalehead, Currituck Beach (Corolla), 
and Poyner’s Hill were some of the early isolated, marsh and oceanside communities. These 
residents hunted, fished, and even whaled, while livestock roamed free. Northern Outer Banks 
residents also utilized salvage of the numerous shipwrecks that washed up or were buried ashore, 
recycling and/or selling items such as cargo (e.g. coal), wooden frames, and metal fastenings. By 
the early twentieth century, lavish hunting clubs such as the Whalehead Club in Corolla (1922) 
brought wealthy philanthropists to the region with a goal of environmentally-conscientious 
hunting and gaming (USFWS 2008).  
 After 1828 however, Currituck County was no longer a port of entry for the state due to 
the closure of inlets in the area. This closure determined the subsequent cultural history of the 
region, leading to the prominence of hunting, fishing, and farming for economic stability. 
Extensive harvesting and logging of the region’s maritime forest also took place from 1850-
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1880, while grazing of livestock continued to overtake large portions of the barriers. These are 
seen as important causes of barren sand and migrating dunes (Paris 2014); “during the late 
nineteenth and early twentieth centuries conditions became so bad that entire villages were 
abandoned due to their burial by moving sand dunes. The Banks became desolate, grazing 
diminished and due to mass emigration from the Banks, the government took action” (Hennigar 
1977: 3.12-3.13). A massive dune stabilization project took place in the 1920s and 1930s, 
coordinated by the National Park Service (NPS) with the Works Progress Administration (WPA) 
and Civilian Conservation Corp (CCC) to combat the flow of overwash and protect roads such as 
Highway 12, took place over 125 miles of beaches, including Currituck Banks, placing sand 
fencing to build up dunes over time (Pompe 2010) (Figures 55 and 56).  
  
FIGURE 55. Dune grass planting (NPS 1933).  
 
FIGURE 56. Sand fencing (NPS 1933). 
Corolla became one of the only villages to survive early life on the northern Outer Banks, in part 
due to jobs brought by the construction of life-saving stations and lighthouses. In the 1870s 
construction began on the Currituck Beach Lighthouse while a life-saving station was established 
near the lighthouse at Jones’s Hill (Figures 57 and 58).  
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FIGURE 57. Currituck Beach Lighthouse (USCG 1953).  
 
FIGURE 58. Jones Hill Lifesaving Station (Whalehead 
Trust). 
By the late 1890s, Corolla was large enough for a post office, church, and school house. Within 
the next fifty years, Corolla’s population had reached over 100, and the village thrived despite 
the Great Depression. Corolla benefited from the WPA and CCC projects, which hired hundreds 
to construct dune fencing, plant dune grasses, and improve roads. However, after World War I 
the Outer Banks population decreased as residents moved to the mainland for jobs. In 1939, the 
Currituck Beach Lighthouse no longer needed a keeper, and by the 1950s Corolla’s population 
dwindled to only a few families. A turning point came in the 1970s when vacationers from 
northern states began to discover the Currituck Banks. With no paved roads, excessive traffic 
began to take its toll on the beaches. The United States Fish and Wildlife Service (USFWS) 
closed the border at the Back Bay National Wildlife Refuge in 1974 except for permanent 
Corolla residents (Corolla Guide 2016). The Nature Conservancy purchased the hunt club 
property, which became the Currituck National Wildlife Refuge and the Currituck Banks 
National Estuarine Research Reserve in 1979 (Figure 59).  
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FIGURE 59. Location of Currituck National Wildlife Refuge (Modified from NCDOT 2016).  
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At the same time, large-scale development also began in the area, especially after the state 
extended Highway 12 to pass through Corolla in 1984. The next decade brought rapid home and 
vacation rental development until the national economic crash in 2008. Presently however, the 
local economy continues to improve with tourism, outdoor recreation, and real estate 
(Birkemeier 2014).  
Today, Currituck County is one of the fastest growing counties in the state, working to 
balance development and environmental conservation (Currituck County 2016). Despite 
residential development, seaside dunes, remaining maritime forest, and marsh remain natural and 
protected (Frankenberg 1995). Currituck County remains predominantly rural. However, given 
the outdoor activities such as hunting and recreational fishing, along with commercial farming, 
fishing, and forestry, Currituck County has experienced rapid growth in the last half century 
(USFWS 2008). Populations have tripled since 1970 and increase by an additional 200,000 
during tourist seasons (Pompe 2010). Although farming and waterfowl hunting remain the 
primary land use functions in the county, extensive commercial development and blue crab and 
flounder fisheries attract both local and outside economic interests. Natural and cultural 
resources also attract an ever-growing tourism industry to the area; boating, oceanfront activities, 
national fish and wildlife refuges, feral horses, and the Currituck Beach Lighthouse are among 
the many wildlife- and historical-based attractions, which generate income for the local economy 
(USFWS 2008).  
 The development of the U.S. Lifesaving Service and construction of local lighthouses 
around Corolla was prompted by the numerous shipwrecks that occurred on this area of the 
northern Outer Banks. The shifting barrier islands and their inlets and adjacent shoals, “have 
played havoc with sailors and their ships for more than four centuries” (Gammisch 1977: 9.1). 
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As an example, in 1876, the Italian ship Nuova Ottavia grounded near Corolla; the crew 
panicked upon arrival of the lifesaving boat, resulting in the loss of all rescue crew. The well-
known tragedy of the Metropolis still fascinates locals and tourists. While headed for Brazil 
1878, the ship became disabled in rough seas, the captain mistaking the Currituck Beach 
Lighthouse and grounding the vessel between Corolla and Poyner’s Hill. Despite extensive 
rescue attempts, 85 lives were lost, many bodies washed ashore. The vessel was stripped and the 
remains still occasionally uncovered during the winter. The coast along Corolla also claimed the 
fishing trawler Cherokee during an April storm in 1956 (Tate 1987). These are just a few of the 
known wrecks on the shores of the Outer Banks. Hundreds are known and thousands more 
unknown are thought to have succumbed to the dynamic shores in this region, including the 
vessel found at Corolla.  
The Site 
 
 A wrecked vessel, which has been exposed in various degrees over time on the northern 
Outer Banks, was first reported to the North Carolina Underwater Archaeology Branch 
(NCUAB) in 1997 by Charles O’Keefe. At the time the wreck was initially documented, the 
lower portion of the hull, keel, keelson, floors, futtocks, and outer hull planking were exposed, 
but the wreck site was named for O’Keefe as little was and still remains known about the ship 
(Figures 60 and 61).  
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FIGURE 60. Exposed portions of vessel (UAB 1998).    
 
FIGURE 61. Exposed portion of vessel (UAB 1998). 
The wreck was subsequently covered over. The vessel was investigated in 2008 by the NCUAB 
staff because of local concern over materials being removed from the site. A site number, 
0015CKB was assigned to the shipwreck, and the position recorded. Evidence of digging along 
the edge of the site was noted (Lawrence 2008).  
Law, Policy, and Management 
 
North Carolina’s 1976 legislature passed laws regarding underwater archaeology, 
declaring the state owner of unclaimed materials in state waters. The General Assembly began 
funding and staffing UAB archaeologists in 1971/1972 who conduct research and monitor permit 
activity, along with local and academic collaboration and public outreach. Laws and regulations 
for North Carolina’s archaeological resources fall under the state’s General Statutes, in general 
under Chapter 70, and with specific regulations for underwater sites and abandoned shipwrecks 
under Chapter 121. Part of the administrative code discusses the “exploration, recovery, and 
salvage of abandoned shipwrecks and other underwater archaeological artifacts” (NPS 2016). 
Beached wreck sites, such as O’Keefe, are ultimately overseen by the UAB, under the State’s 
archaeology program, part of the North Carolina Department of Natural and Cultural Resources 
(NPS 2016). The state of North Carolina management approach to the ~5000 shipwrecks on their 
coast has been a mix of focus on individual sites and regional surveys (Babits 2002). Site-
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specific research (i.e. Queen Anne’s Revenge) draws much of the State’s efforts due to public 
interest and funding, while exposure of other remains necessitate documentation when time and 
staff are available. The UAB, housed in Kure Beach, North Carolina in the southern part of the 
state, occasionally relies on the aid of maritime archaeologists at other institutions to monitor and 
document sites, especially during need for rapid assessment and documentation. This ad hoc 
system makes the program’s ability to document and monitor, highly reliable on time, funding, 
and external resources. 
Physical characteristics such as severe storms and barrier erosion present challenges to 
management of the vessel that are not easily contended with, apart from active monitoring before 
and after extreme events. Management policy and public access also affect the site’s long-term 
stability but can be more directly addressed. As with Ada K. Damon, documentation of the site is 
highly dependent on the wreck’s visibility through exposure, as well as the capability of 
managing entities to reach the site within the typically limited time it is exposed. Community 
monitoring has aided in alerting managers to to the sites exposure; however, public access to the 
site presents challenges to the structural integrity as vandalism and looting of coastal cultural 
resources within the state are major issues. This is a concern that is not considered a major 
challenge at most of the other sites which have the aid of more limited access. Managers then 
need to actively engage the public in understanding the value of the resource as an in situ feature 
of the landscape that can be continually investigated and interpreted on the beach.  
Duck House Trunnel Shipwreck 
 
 Although little is known about the embedded shipwreck on central Cumberland Island, 
Georgia, the physical and historical processes that have shaped the island itself have been 
documented for centuries and have had incremental effects on this site’s stability and 
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management over time. Although the site was lost after a severe storm in 2013, documentation of 
the physical context and initial investigation of the vessel are important considerations for the 
comparative analysis of sites in this data set. Cumberland Island’s geophysical characteristics 
and the management of the Island’s resources are unique components to this research.  
Physical Context 
 
Cumberland Island is part of the barrier island system of the Georgia Bight, extending 
from Cape Hatteras to central Florida. The Georgia coastline has experienced varied sea level 
changes, and at times of stabilization barrier islands formed on the coastal plain in a series of 
‘terraces’ (Dilsaver 2004; Jackson et al. 2007; Tweet et al. 2009). Being approximately 18.5 
miles long and 3.5 miles wide, Cumberland Island is the largest of the Georgia Sea Islands, with 
16,400 acres of land (Dilsaver 2004) (Figure 62). Cumberland Island lies between the St. 
Andrew and Cumberland Sounds, separating it from Jekyll Island to the north and Amelia Island, 
Florida to the south. The Satilla, Crooked, and St. Marys Rivers flow into the 9,400 acres of salt 
marsh on the landward side of Cumberland Island (McLemore et al. 1981).  Historically, the 
Satilla River has been a large source sediment which is transported southward by longshore 
processes; however, sediment flux has been reduced significantly through the years due to water 
diversion and dam construction. The dredging and jetty stabilization of the St. Mary’s Channel 
added 500 acres of new land on the southern Atlantic side of Cumberland Island (Dilsaver 2004). 
Meanderings and channel erosion from the estuary systems have also “reworked the northern and 
southern extremities of this composite island into a series of seaward sand spits” (Bullard 2003: 
3) (Figure 63).  
 145 
 
FIGURE 62. Georgia Sea Islands within the Georgia Bight (Jones 2017).  
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FIGURE 63. Cumberland Island within Georgia Sea Islands (Jones 2017) 
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During the Pleistocene, deposits from the Silver Bluff formation began to create barrier 
islands. As sea level began to slowly rise during the Holocene newly formed barriers migrated 
and welded onto the Silver Bluff islands. This produced a composite barrier island at 
Cumberland composed primarily of the Silver Bluff deposits at the core and Holocene deposits 
limited to the Oceanside of the island, especially in the north and extreme south (Dilsaver 2004) 
(Figure 64). Cumberland is a mesotidal coast with on average tidal range of around 2m, with 
very low wave energy (e.g. summer wave heights ~0.25m). Beaches along Cumberland Island 
are fine sand, wide (90-150m), and lowly sloping toward the sea (~1-2°). Sediments on the beach 
are sorted by daily swash action during flood and ebb tides. This process, in addition to 
significant transfer by wind, results in predominantly quartz sand laminated with heavy minerals, 
forming both wide beaches, extensive ebb deltas, and prominent beach ridge and runnel systems 
(Rich et al. 2014). These wide beaches gently slope upward toward the salt marshes in a series of 
foredunes, an interdune meadow, and large rear dunes (Howard and Scott 1983). 
Sea-level rise, hydraulic and sedimentary inlet processes, severe storms, and 
anthropogenic influences have all had effects on the net sedimentary changes along the 
Cumberland Island coast. Erosion and accretion of the oceanside of the barrier island has varied 
over time and at different sections of the island. In the central segment of the island, where the 
wreck site occurs, accretion occurred between 1869, and 1924 (Figure 65). A high and stable 
dune system lies behind a zone of beach recovery, but due to the narrow and relatively low 
elevation of this portion of the island, it is vulnerable to washover and breakthrough from severe 
storms and hurricanes (McLemore et al. 1981). 
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FIGURE 64. Geological age and type (Jones 2017) 
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FIGURE 65. Areas of erosion on Cumberland Island (Modified from Griffin 1982). 
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The southern half of the island presents a gently curving arcuate shoreline, resulting in 
progradation and a gain of shoreline since 1971. Before the jetty construction of St. Mary’s Inlet, 
the southern portion of Cumberland Island experienced rapid erosion of approximately 
0.02km2/yr due to the increases in the throat of the river entrance. Shoaling and shifting of the 
entrance forced the Army Corps of Engineers to construct a jetty in 1881. Since that date, the 
erosional trend was reversed leading to both stabilization and accretion (McLemore et al. 1981). 
According to research done by Griffin and Henry (1984), geomorphic history of Cumberland 
Island from 1957-1982 shows a net accretion in the seaward direction on the ocean side of the 
Island. Despite some small areas of erosion on the north-central strand, oceanside shoreline 
change has remained relatively stable, and at times progradational, indicating a steady sand 
surplus to the subaerial beach (Rich et al. 2014).  
 The wide, gently sloping beach with an abundance of sand provide a physically stable 
foundation for the continued presence of cultural resources from the central to southern portion 
of Cumberland Island, and has previously been beneficial for an ad hoc management approach to 
these resources. Although the site, within the central portion of the island, is in an area of typical 
accretion and progradation, it is also vulnerable to the effects of severe storms that cause 
breakthrough and overwash due to low elevations and curving shape of the Island as it narrows. 
Severe storms can push sediments toward the sound side of the island, removing structural 
integrity of the vessel by both uncovering the site and displacing pieces. As with the O’Keefe 
site, severe storms allowed the wreck to be visibly acknowledged, but the associated processes 
also led to the site’s destruction with the exception of a few fragments. Thus, the foundational 
characteristics of this portion of the Island were suited for burial of cultural remains, severe 
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storm processes produce too much energy to keep the site intact given the subaerial beach 
characteristics.   
Socio-Historical Context 
 
Cumberland Island has been the scene of a series of historical stages that have affected 
the socio-cultural and environmental history of the island. Native occupation occurred on 
Cumberland Island until the arrival of French and Spanish explorers in the 1560s. And as early 
as 1525 ships were traversing this coast under Spanish command to establish colonies. Despite 
initial missionary efforts, smallpox and conflict between the Spanish and English (who incited 
raids and developed forts) both pushed the native populations elsewhere and decimated their 
populations (Dilsaver 2004; Hellman 2007; Rich et al. 2014). Despite the construction of two 
forts by the English, war between factions, hostile native populations, and piracy prevented any 
long-term or permanent occupation on the island. Utilization of the island originally was only 
possible through the inlet on the southern tip of the island. This narrow waterway, along with 
dividings that produce unexpected sandbars and banks, created hazards for many eighteenth 
century sailing vessels and the presence of archaeological remains of shipwrecks along the 
beaches of Cumberland Island (Bullard 2003).  
After brief military occupation during the American Revolution, Cumberland Island 
experienced the Plantation Era as seen in other regions of the southeast. This began large-scale 
modification of the island including harvesting live oaks for shipbuilding and planting sea island 
cotton, along with less viable crops such as citrus fruits, figs, olives, corn, and sweet potatoes. At 
the height of this era, two-thirds of the island’s forests were cleared, fields ditched and fenced, 
and infrastructure and plantation housing dotted the landscape. Although live-oaking and sea 
cotton were lucrative for a time, by 1881 a dramatically different era was unfolding, influenced 
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by settlement development. After the Civil War, Cumberland Island’s plantation economy 
floundered but gave rise to the establishment of private estates, which shaped the island from 
then on (Dilsaver 2004; Rich et al. 2014). During this era, three specific events changed the 
cultural and environmental landscape of Cumberland Island. The first was the purchase of land 
by Thomas Carnegie and his wife Lucy (Figure 66 and 67). Along with plantation homes of 
Nathanial Greene (i.e. the Dungeness estate), Carnegie also built a new house accompanied by 
elaborate infrastructure, and attempted to clear debris and dilapidated structures, as well as 
beautify the area with orchards and exotic plants (Dilsaver 2004). After Carnegie’s death, the 
Dungeness house became the permanent residence of his wife Lucy and their 9 children. 
 
FIGURE 66. Dungeness Plantation (Gardner 1958). 
 
 FIGURE 67. Plum Orchard Plantation (NPS 1985) 
At this time, Lucy also established a trust to maintain the holdings for the remaining heirs. 
During the Carnegie era, landholders attempted to control and exploit the island’s resources, 
having to contend with feral pigs and wild horses, the threat of strip mining, and hotel and 
recreation development (Dilsaver 2004). Despite the efforts to maintain a pristine character to the 
island along with the Carnegie’s connection to it, the Great Depression, movement of labor 
forces to Florida, and the complex arrangements of the Trust created severe management 
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problems (Rich et al. 2014). In an attempt to remedy these problems, the Trust sought new 
avenues of use and management, such as connections with the National Park Service, while the 
state of Georgia hoped to develop the island as a recreational site. In 1962, the last remaining 
child of Lucy and Thomas Carnegie died, leaving the estate to be divided amongst their heirs. 
While some sold their land, a contested attempt was made to develop a resort on the island, 
causing an uproar about maintaining the culturally and environmentally pristine nature of the 
island. But by the late 1960s, the remaining heirs had donated historic residences to the National 
Park Foundation, and the idea of Cumberland Island as a national seashore had gained support 
from most state agencies. Providing for access from the mainland, land acquisition, the fate of 
smaller landholders, and the level of economic development, the Cumberland Island National 
Seashore was established by Congress in 1972. In 1982, the northern half of the island was 
designated a National Wilderness area to prevent any further development by the National Park 
Service (Hayes and Michel 2013).  
Since the Spanish concession of land to England, there have rarely been more than 500 
persons living on Cumberland Island, and today no more than 300 people are allowed to visit the 
island per day. National Park Service issued permits allow for day trips and camping, while a 
private commercial facility offers accommodations for overnight stays and special events (Hayes 
and Michel 2013). Despite the limits to anthropogenic forces on Cumberland Island, the complex 
variables associated with climate change are of substantial interest to both environmental and 
cultural resource managers. 
The Site 
 
 In February 2013, with no prior evidence of a shipwreck at this location on the Island, a 
10cm section of ship was exposed after storm activities caused erosion to push the dune lines 
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back, in some locations up to 10m (Seibert 2013). Island inhabitants were aware of the wreck’s 
exposure and their interest, along with its location in the highly active surf zone, caused 
managers to be concerned about the stability of the site. In conjunction with the resource 
managers at Cumberland Island, the NPS’ Southeastern Archaeological Center (SEAC) 
determined that the site needed to be further exposed and recorded. Excavation and recording 
was aided by local residents and revealed the wreck had not been recently deposited but covered 
for some time by the dunes. The site consisted of a fragment of a vessel’s hull up to the turn of 
the bilge, being approximately 25m in length and 3-5m wide (Figures 68 and 69). Based on the 
documented ship construction, which included treenails and brass spike fastenings, the vessel is 
thought to have been built in the mid- to late eighteenth century.  
  
FIGURE 68. Vessel remains 2013 (NPS, SEAC 2013).    
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FIGURE 69. Vessel remains 2013 (NPS, SEAC 2013)  
After the site was photographed, mapped, and documented using a total station, SEAC 
archaeologists suggested the site be periodically monitored for exposure and condition, and the 
wreck was reburied for protection. However, within the year of being identified, the wreck broke 
up due to exposure from severe storms. Remaining fragments were reburied on the marsh side of 
the island by park managers (Fry 2016, pers. comm.). No other reports or field surveys were 
made before the wreck was broken apart (Seibert 2016, pers. comm.), and subsequent testing of 
the site has not been attempted.   
Law, Policy, and Management 
 
The Georgia Department of Natural Resources claims title to and retains custody of 
cultural resources, including submerged resources. The state archaeologist is responsible for 
identifying archaeological resources and providing them protection on state-property. Georgia 
General Statues provide law and legislation that encourage the preservation of cultural and 
historical resources. Unfortunately, there is no longer a designated state underwater archaeologist 
whose job is concentrated solely on maritime archaeological resources.  
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The management philosophy of Cumberland Island has been to allow the island to remain 
in its ‘primitive’ state, allowing coastal processes (with the exception of some anthropogenic 
affects) to take their course. Managing entities must contend with the aforementioned issues of 
erosion and accretion in different areas of the Atlantic side of the island, erosion often 
threatening recreational and historic resources along shoreline. Although originally deemed of 
secondary importance in the master plan for Cumberland Island, archaeological and historical 
resources were considered of primary value to island residents and historic preservationists; this 
warranted the National Park Service’s compliance with the requirements for historical 
preservation, which included comprehensive surveys of the resources. Cultural resource surveys 
include the evaluation of which resources and structures to preserve, reconstruct, maintain, or 
convert, and nomination to the National Register (Dilsaver 2004). Cultural resource protection 
advanced through the 1980s and 1990s, delegating historic and archaeological districts along the 
length of the island, establishing plans for the historic landscape, and preventing the loss of 
archaeological materials through continued exposure during erosion. Cooperation with the 
Georgia State Historic Preservation Office and the National Park Service’s SEAC, proved 
beneficial for cultural and archaeological resource preservation and management from the 1980s 
to the present (Dilsaver 2004).  
The Duck House Trunnel Shipwreck site was previously unknown despite continual 
occupation and managerial presence on the island. In this site’s case, the limited access to the 
Island proved to aid in its in situ preservation on the one hand, but on the other, limited access 
also prevented the acknowledgement of the presence of these types of cultural resources on the 
island and thus, their inclusion in management planning and objectives. Although managing 
entities collaboratively worked to document and recover information from the site, it begs that 
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question: what would be the process if the site were not destroyed? And if there are similar 
resources such as beached shipwrecks on the island, would they be included as a priority within 
the management framework established for archaeology on the National Seashore? If the sites 
are buried, there is little need to prioritize them as at-risk resources, but given the proclivity for 
severe storms that overwash the area, exposure of such resources puts them at higher risk than 
resources that may exist further inland on the Island.  
Ponte Vedra Shrimp boat 
 
The St. Augustine, Florida region is highly regarded for its cultural resources spanning 
centuries. Surveys in the area have revealed both known and potential archaeological resources, 
including various shipwrecks, which include beached wrecks and vessels fragments. At South 
Ponte Vedra Beach, within St. Johns County, Florida, a vessel sits periodically exposed out of 
the dunes. Its construction represents not only a unique fishing and shrimping tradition in the 
region, but also helps show the shifting nature of the northeastern Florida coastline that is often 
threatened by pockets of extreme erosion.   
Physical Context 
 
The St. Johns County, Florida coastline covers three island segments totaling 42 miles. 
The islands, varying in width up to three miles, are separated by the St. Augustine and Fort 
Matanzas Inlets connecting the Tolomato, Guan, Salt Ren, and Matanza Rivers to the Atlantic 
Ocean. Located partially within St. Johns County and encompassing South Ponte Vedra Beach is 
the Guana Tolomato Matanzas National Estuarine Research Reserve (GTMNERR) (Figure 70).  
This shallow, barrier island estuarine system is located within the Atlantic Coastal Plain, 
bounded by the Pamlico Terrace to the west and occupies a division of the Coastal lowlands, 
characterized by marine terraces and ancient dune ridges (Frazel 2009).  
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FIGURE 70. South Ponte Vedra within larger region (Jones 2017) 
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The beach-dune habitat consists of a narrow, steepened beach berm and minimal intertidal area 
due to extreme erosion since the 1970s. The barrier islands in the St. Johns area are typical of the 
northeast Florida coast, the area overlying rock deposits from the Pleistocene epoch, covered 
with Holocene sediments, typical of Floridian coastal geomorphology (USACE 2016) (Figure 
71).  
 
 
FIGURE 71. Geological age and type (Jones 2017). 
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The shoreline is also backed by a substantial dune system with heights up to 20 feet above sea 
level, with seawalls of varying quality placed in lieu of dunes (USACE 2016). Predominant 
winds blow from the east-southeast, being mild during the spring and summer, with elevated 
winds from the north-northeast during winter passage of nor’easters, which can cause extensive 
beach erosion. Wave energy is the primary driver of sediment transport; this area being exposed 
to short and long period waves and swells, and fully exposed to the open ocean. These processes 
make the beach vulnerable to distance and local storm wave processes. Tides in this region are 
semidiurnal and mean tidal range is approximately 4 ft. (USACE 2016: 12-14). Nearshore 
currents affect sediment movement on the area’s sandy beaches composed of cross-shore and 
alongshore currents. Net sediment transport is from the north to the south given the dominant 
wave activity from the northeast (USACE 2016: 15).  
Beaches in this region consist of sediments derived from the Anastasia Formation 
exposure of fine to medium quartz sand, varying lenses of shell and clay, and pebbles (Frazel 
2009). Thick shell and outcroppings eroded from the Anastasia Formation are firmly cemented to 
form coquina rock (USACE 2016). The native beaches are poorly sorted and shell constitutes 3 
to 84% of the beach, concentrated along mean sea level. The high shell content makes the berm 
and mid-beach coarser than the rest of the beach profile (Howard and Scott 1983; Stapor and 
May 1983; Miller 1998; USACE 2016).  
The historical sea-level rise in the area shows a rate of 2.4mm/yr., with an expected 
increase of 0.4 to 2.4 ft. within the next 50 years (USACE 2016). Shifts in sea level can result in 
shoreline changes as the natural beach profile; it is estimated that given the estimated future rate 
of sea-level rise, the area of South Ponte Vedra Beach could lose between 100 and 350 feet per 
year by 2120 (USACE 2016: 19-21). The overall vulnerability to sea-level rise in this area was 
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once low, given the higher elevations and high dune system. However, beach profiles are 
indicative of issues with sand trapping at various inlets through the jetty system at St. Augustine 
Inlet. The St. Augustine Inlet channel was relocated during harbor navigation projects. The new 
inlet location—120 meters north of the original location—was stabilized with a 573m jetty 
maintained by the Army Corps of Engineers (Frazel 2009). Surveys from 1952 show that “St. 
Johns County shorelines as whole is experience an erosion rate of 1.0 ft/yr. Shoreline changes 
fluctuate over time…undergoing both advancement and recession of the mean high water 
(MHW) position…Over the long term from 1972 to 2015 the study area on an average has been 
receding” (USACE 2016: 2-12). Near the center of the county, north of St. Augustine Inlet, 
South Ponte Vedra and Vilano Beaches face erosion from storms, inundation, waves, and 
development projects that threaten existing resources (FDWRM 2015; USACE 2016) (Figure 
72). South Ponte Vedra Beach has experienced significant loss of beach and dune width since 
2007, receding an average of 1.3 ft/yr, adding pressure to existing structures and prompting the 
Florida Department of Environmental Protection (FDEP) to designate two miles of the beach as 
critically eroded (USACE 2016). However, the shipwreck site falls just out of the designated 
area of critical erosion.   
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FIGURE 72. Areas of critical erosion (Modified from Florida Department of Environmental Protection 2016).  
 163 
Recent high tides during severe storms have led the Army Corps of Engineers to consider 
beach renourishment at South Ponte and Vilano Beaches (Gardner 2016). Scarping of the dunes 
(Figure 73) often leads to the exposure of resources, including the shipwreck site at Ponte Vedra.  
 
FIGURE 73. Dune scarping and shore erosion at Vilano Beach (Dean 2016).  
The area around Ponte Vedra is significant for recreational purposes. Highway A1A, part of the 
National Scenic Coastal Byway, passes through the area, with the GTMNERR bordering the 
northern portion of the beach (USACE 2016). Sun bathing and surfing are popular activities at 
South Ponte Vedra, while visitors coming to the beaches between St. Augustine and Jacksonville 
come for golfing experiences and upper-income beach house rentals. However, South Ponte 
Vedra remains a low-density residential area with a single row of private homes are built just 
landward of the dune line.  
 Physical challenges to the South Ponte Vedra site come from erosion that occurs due to 
severe storm processes. Despite the shallow and narrow beach, the usually substantial dune 
system provides stability for survival of the wreck site. Additionally, coquina rock formations 
are present and the coarse sediment structure of this beach provides protection to the wreck’s 
structural integrity when fully and deeply buried, as is usually the case for the site. As it were, 
the dune system, was recently flattened during Hurricane Matthew (October 2016). In this case, 
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the flattened dunes reburied the wreck, preventing further damage from the storm system and 
exposure to other natural processes. This also limits access to the site, preventing any potential 
damage through cultural interactions.  
Socio-Historical Context 
 
Between 10,000-5,000 years ago, the Paleo-Indians that inhabited northeast Florida 
adapted to the naturally changing environment. Sea-level rise slowed, allowing access to 
abundant plant, wildlife, and water resources, leading to increased coastal settlement. With 
relative stability, the northeast Florida coast became a region of settlement and landscape 
modification. In 1565, Menendez de Aviles claimed land as the city of St. Augustine as a 
defensive position against the French advancement in Florida, subsequently becoming the site of 
the longest continuous Spanish presence in the territory. Detailed records of “Native Americans, 
Spanish, French, British and American inhabitants and their cultures” have been available since 
the mid-sixteenth century, and are visible in the terrestrial and maritime archaeological records 
(Fazel 2009: 6). Key to the next 200 years of development was the limited access at St. 
Augustine Inlet, historically a “series of shifting sand bars which prevented larger draft vessels 
[from entering], thus preventing foreign ships of war [entering] the channel up to the city” 
(USACE 2016: 48). The historic inlet has since closed, the current inlet moved in 1940 by the 
USACE just north of its original position.  
The shrimping industry, along with associated boat building, later became a staple in the 
St. Augustine region. Italian, Greek, and Sicilian immigrants took a chance on a pestering by-
catch—the shrimp. Mike Salvador, a Sicilian immigrant, recognized the market potential for 
shrimp. He began keeping them instead of throwing them back, icing them in wooden kegs, and 
shipping them north by rail where the market began to ravenously demand them at the turn of the 
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twentieth century. With increasing demand, Salvador, and many others to follow, equipped their 
boats with power engines and seine nets, developing a fleet that steadily increased in size over 
time, even taking to ocean trawling. Although the industry began in Fernandina, Florida, the 
commercial exploitation of shrimp moved, along with its founding families, to St. Augustine in 
the 1920s, booming well into the 1950s. When the industry dispersed to other productive 
grounds, St. Augustine remained an epicenter for boatbuilding (Figures 75 and 76). The woods 
around the region were also prime for boatbuilding components, including oak, yellow pine, and 
cypress, and builders utilized steel or bronze drift pins or rods. 
 
FIGURE 74. Shrimp boats, early 1930s (Long and Burke 
2015).   
 
FIGURE 75. Boat building industry (Long and Burke 
2015).  
The unique style and design evolved from “small human-powered boats to [an icon of American 
seagoing tradition seen in the] enormous trawlers of today” (Long and Burke 2015: 25). With a 
specific goal of shrimping, these “vessels are characterized by a round bottom, displacement 
hull, a heavily vertical bow, slightly raked transom, and carvel planking…[retaining] in its lines 
critical elements of its Mediterranean ancestry” (Long and Burke 2015: 26). These features made 
the northeast Florida shrimp trawler distinct by World War II. Deck gear was limited early on, 
being cast or hauled by hand. As the boats and industry evolved, shrimping trawlers began using 
drum winches. After World War II, the boom of the shrimping industry led to even larger mega-
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trawlers with hulls capable of surviving larger offshore shrimping trips to the Florida Keys. This 
boom continued into the 1980s, St. Augustine builders supplying boats around the world (Long 
and Burke 2015). Within this industry and traditions, there have been indications that vessels 
have run aground, been trapped in storms, or driven ashore, some of which are still present in the 
archaeological record along the northeast Florida coast.  
The Site 
The wreckage at South Ponte Vedra Beach has been a regular occurrence for at least 25 
years, providing locals with a resurfacing piece of the past. Although Mike Baker’s children 
often played on the wrecked many years ago, it had not been exposed for some time (Baker 
2016, pers. comm.). Peggy Friedman, part of the turtle patrol on South Ponte Vedra Beach, came 
across some exposed material sticking out of the dune after a nor’easter system came through the 
area October 14-15, 2013. After contacting the staff at the GTMNERR, who have jurisdiction 
over this location (8 miles north of St. Augustine Inlet), Scott Eastman (GTMNERR researcher) 
informed Chuck Meide, director at Lighthouse Archaeological Maritime Program (LAMP) of the 
assumed wreckage. LAMP researchers confirmed upon initial examination that the 4.41m x 1.2m 
exposed remains were part of a beached shipwreck (Figure 77).  
 
FIGURE 76. Exposure of vessel remains (LAMP 2013).  
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The exposed frames and depth to keel were recorded with some excavation. Brendan Burke 
(LAMP) confirmed the vessel to be the remains of a shrimp boat due its unique box construction, 
length (estimated at 50-70 ft.), fastening patterns, 1ft. depth of keel, the establishment and 
dominance of the shrimping industry in and around St. Augustine, and the similarity to 
Minorcan-built ship traditions in the region.  After the remains were recorded and sampled in 
2013, LAMP archaeologists reburied the wreckage. The burial not only preserved the integrity of 
the vessel, but also prevented potentially harmful access. The wreck was not considered to be in 
immediate danger and being buried below the water line, was not threatened by drying (Cook 
2013). The State of Florida and LAMP general rules are to leave the site along if not in 
immediate danger. The data recorded in 2013 is housed also within the state database of wrecks. 
The identity may be one of several shrimping trawlers known to have been stranded or lost in the 
area (Cook 2013).  
Law, Management, and Policy 
 
Florida’s historical and archaeological resource managers encourage the public to visit 
their unique coastal and underwater cultural heritage, while these sites are afforded legislative 
protection under state jurisdiction. The Florida Historical Resources Act, part of the State 
statutes, emphasizes the state’s responsibility to protect and manage state-owned and controlled 
archaeological resources, including underwater and coastal sites, for the public’s use and benefit 
(NPS 2016). Within the Office of Cultural and Historical Programs, the Bureau of 
Archaeological Research employs underwater archaeologists. They are responsible for the state’s 
submerged cultural resources and shipwrecks. In 1997, the St. Augustine Lighthouse and 
Museum began funding archaeological projects in St. Johns County and by 1999 had established 
the Lighthouse Archaeological Maritime Program (LAMP). LAMP, and the Florida Public 
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Archaeology Network (FPAN) have been instrumental in documenting coastal and underwater 
resources for the state, often in collaboration with various agencies such as the state programs 
(Fazel 2009). 
The low-density beach usage and the protection afforded by the GTMNERR provide a 
level of protection for the South Ponte Vedra site by limiting access to the vessel from human 
interactions. However, this may present a challenge to management, preventing active 
monitoring when there are limited person available to acknowledge the exposure of the wreck at 
any period of time. Given the large area of the Florida coastline, limited program resources (i.e. 
staff, funding) also prevent regular monitoring of certain areas and certain resources are not 
prioritized. Despite collaborative mediation efforts by groups such as LAMP and FPAN, the 
relative isolation of the South Ponte Vedra site makes it difficult for archaeological entities to 
regularly monitor. At the same time, this affords the state the opportunity to collaborate with 
other entities such as wildlife monitoring groups as they do reconnaissance to fulfill the goals of 
management such as the GTMNERR.  
Discussion 
 
Stability is defined in various ways on various scales: physical site stability, regulatory 
and programmatic stability, and cultural interactions. In some areas, local geomorphology has 
meant that sites are more stable, especially where sand has inundated cultural resources, 
protecting and preserving archaeology. In other words, there is regional variation in the effect of 
coastal geomorphology on beached shipwreck resource stability. For example, wreck sites at 
both Higgins Beach, ME and Steep Hill Beach, MA continue to survive despite both daily and 
period exposure. This is in large part due to the foundational characteristics of the local 
geomorphology that include bedrock foundations of glacial marine deposits and bay 
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compartments of Saco Bay and Merrimack River Embayment—these components provide 
substantial support for embedding remains and shelter the sites from some natural processes. In 
contrast, the narrow and low-relief barrier islands at Corolla and South Ponte Vedra are more 
vulnerable to open-ocean processes and severe storms, despite substantial dune systems in both 
areas. These processes then expose the wreck sites to other cultural interactions such as exposure 
to high foot traffic. The Cumberland Island site was made less vulnerable to exposure due to 
alteration of the sand transport system along the ocean side of the Island. The build-up of sand 
from the jetty construction provided more sediment for the vessel to be buried. Unfortunately, 
burial of the vessel was not enough to withstand severe storm pressures at low elevations along 
the beach  
Human access to these sites is limited by a combination of environmental constraints, 
geographical location, daily coastal processes, and length of time exposed. Tidal variations and 
seasonal conditions prevent regular contact with Howard W. Middleton, while the other sites are 
most vulnerable only when exposed during times of winter shoreline shifts and severe storm 
events. Fortunately, these are periods of usually less foot traffic on these beaches and thus, a 
smaller chance of interaction with beachgoers who in some areas are known to negatively 
interact with these resources. On the other hand, lack of active monitoring at Howard W. 
Middleton represents programmatic instability as any changes or interference with the site go 
undocumented and unrestrained, potentially damaging the resource. These are areas where local 
communities or citizen science initiatives can make major contributions to locate, record, and 
monitor coastal sites.  
 CHAPTER 6: INTERVIEW ANALYSIS AND DISCUSSION 
After informal discussions with various archaeological managers, a small sample of 
academic professionals were asked to partake in a cultural domain analysis. This method is used 
for understanding cultural systems of classification, or how people in a group think of observable 
or conceptual things and their relationships (Bernard 2011). Cultural domains refer to 
perceptions about things in reality and how things in this reality are related to one another. The 
pre-test used a non-probability, purposive and convenience sampling strategy that targeted East 
Carolina University professors in various fields of study (i.e. anthropology, biology/ecology, 
geology, geography, etc.) using personal contacts in several departments. This allowed the test to 
elicit how professionals in different fields understand the same resource. The test utilized 11 
informants, both male and female. Although it was not the purpose to seek out an even 
distribution of gender, informants were distributed among both genders. The pre-test used a 
semi-structured instrument utilizing several key questions in order to elicit information about 
knowledge and perceptions of the resource. The questions were the same for each informant, 
allowing a high level of comparability in their responses. Techniques for collecting data about 
both the content and structure of a cultural domain included pile sorts and paired comparisons.  
Pile sort data collection has two purposes: to test a person’s knowledge and judged 
similarity. The judged similarity focus asked respondents to put together terms they feel belong 
together. This technique exposes cognitively-defined structures by having terms of a domain 
sorted (quantitative data) and eliciting reasoning behind which terms are sorted together 
(qualitative data). Pile sorts used pictures of varying degrees of deterioration of beached wreck 
resources, and asked the respondents to sort them based on judgments of similarity. Informants 
were asked to make piles of photos they consider to go together, and then asked to explain the 
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reasoning behind the groupings/piles and provide a label for each. Informant characteristics and 
pile sorts are entered into Anthropac via text file, which provides a visualization of any patterns 
using cluster analysis (an exploratory technique that organizes data into meaningful groups  
based on a combination of variables, maximizing the similarities between groups to create new 
groups) and multi-dimensional scaling (a technique for displaying the structure of distance 
related data in order to understand judgments of similarity on a set of objects (Young 1985)).  
 Paired comparisons are an alternative method to rank ordering items in a domain. It 
provides an exhaustive list of items in pairs, asking the informant to choose an options in each 
pair. To find the preference, each item is counted for how many times it was chosen. This 
technique allows informants to make one judgment at a time, evaluating each pair separately on 
an attribute (Bernard 2011). For this research, paired comparisons were used to look at 
management strategies and have respondents prioritize those options relative to one another. 
Management strategies were chosen as the items for comparison on the attribute of viability in 
the management of a specific beached wreck site (Table 2).  
TABLE 2. Paired comparisons test of management strategies  
Management 
Strategy: 
Leave Alone 
(A) 
Signs: Keep 
off/Don’t Touch 
(B) 
Signs: Touch 
but Don’t Take 
(C) 
Excavation (D) Document (E) Volunteer Monitoring (F) 
In Situ Conservation 
(G) 
 
Leave Alone (A)   B2 C1 D3 E3 F2 G1 
Signs: Keep 
off/Don’t Touch (B) 
   B2  D3 E2 B1 G2 
Signs: Touch but 
Don’t Take (C) 
    D2 E3 C2 G2 
Excavation (D) 
  
   E2 D2 D2 
Document (E) 
  
    E3 E2 
Volunteer 
Monitoring (F) 
  
     G2 
In Situ 
Conservation (G) 
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Seven items were chosen, creating 7(6)/2=21 pairs for comparison. Paired comparison data was 
then entered into UCINET in order to provide multi-dimensional scaling of a two attribute 
matrix: respondent field of study by management strategy. Each items in this set appears 6 times 
in the set of all pairs and has 6 changes to be seen as the most viable option. The number of times 
the item is chosen is its rank, providing in this case a rank of the preferred management strategies 
for a given beached wreck site. The paired comparison analysis works out the importance certain 
options have relative to each other. This makes it easier to choose the problem to solve or a 
solution that provides the best advantage. It sets priorities among conflicting demands on a 
resource (Mind Tools 2011).  
 Text analysis of interview question responses exposed patterns and associations in the 
way respondents viewed shipwrecks in general; beached shipwrecks and their associations with 
archaeology, resource management, and the information provide. When considering what comes 
to mind when hearing the term shipwreck, the two common themes are history and culture. 
Shipwrecks in general are also associated with mystery as well hazards and risks. Beached 
shipwrecks evoke the image of pieces and accidental damage, being associated also with storms 
and the general wave climate of an area. Although two respondents did not associate beached 
shipwrecks with archaeology, the theme of history and culture again is exposed as the common 
association of beached shipwrecks with archaeology. Respondents see beached shipwrecks as 
having the ability to tell us about people, including their origin, being the “most accessible 
maritime artifacts” (Respondent 6). These pieces of material culture also have to be “dug up” 
like traditional archaeological materials in order to understand more about them (Respondent 
11). In considering the association of beached shipwrecks with resource management, only one 
respondent did not see them as a resource. However, common themes from other respondents 
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included seeing the beached shipwreck as a limited and rare material which warrants its inclusion 
as a resource to be documented and protected. Also, because it is often seen as a risk or hazard, it 
is necessary that it be maintained.  
In regards to what information can be gained from beached shipwreck sites, the most 
common themes that emerge are again history and culture. Beached shipwrecks are seen to 
provide information on trade, travel, origin, and vessel age. Beached shipwrecks are also see to 
provide information on public values in how the public perceives and makes decisions regarding 
cultural materials. One respondent also states that beached shipwrecks provide a way to visualize 
the movement of the shoreline and wave/tidal climates of an area (Respondent 11). Although 
none of the respondents specifically state that beached shipwrecks are related to environmental 
processes, statements about shoreline movement, waves, tides, and storms, show that 
respondents are aware there is a relationship between beached shipwrecks and environmental 
state. 
 Related to the last question asking the respondents how they would approach the 
management of beached shipwrecks as a resource, the most common theme is that of 
documentation. The majority of respondents stated that systematic documentation and reporting 
of the resource is the best way to manage. In this case, if the resource is lost due to human or 
natural processes, there is at least a record of its location and type. Documentation is also related 
to understanding the significance of a beached wreck site, this determining any further 
management strategies. The theme of safety is again exposed with this question, respondents 
arguing that the site needs to be assessed and roped off in order to prevent undue harm to those 
interested in experiencing the beached wreck site. There is also an overarching theme of 
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preservation and usage together, which ultimately is the goal of coastal archaeologists especially 
in regard to beached shipwrecks.  
Respondents were given multiple images of beached shipwrecks and asked to sort them 
into piles based on whatever characteristics they saw fit. Multi-dimensional scaling of these 
images (Figure 77) shows a varied distribution of the items. Cluster analysis of the items at three 
partitions (Figure 78) shows distinct clusters. Cluster analysis was not divided into further 
partitions because it did not reveal any additional clusters.  
 
FIGURE 77. Multi-dimensional scaling of shipwreck items 
 175 
 
FIGURE 78. Cluster analysis of shipwreck items with 3 partitions 
Items are sorted by their relationship to the presence of vegetation, distance near or from water, 
amount of wreckage above ground, the distribution of wreckage, material type, and the potential 
as a risk or hazard to the public. The top cluster with three sites is grouped in relation to 
vegetation. The second cluster on the left are clustered in relation to safety and distribution of the 
pieces. The third cluster is related to the appearance of pieces versus the whole ship.  
 An MDS of respondents by field of study shows there are more discrete groupings of 
individuals with some outliers. Respondent clustering at five partitions (Figure 79) shows there 
are two distinct groups with three outliers. One cluster contains respondents in both natural and 
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social sciences, while the second cluster contains all natural sciences. The three outliers include 
two respondents from social sciences and one from the natural sciences.  
 
FIGURE 79. Cluster Analysis of respondents by field of study  
When clustered by gender, respondents form two unique clusters, with two outliers. One distinct 
cluster includes all females and one male (highlighted in blue), excluding one female outlier. The 
second cluster includes all males with the exclusion of one male outlier (Figure 80).  
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FIGURE 80. Cluster analysis of respondents by gender 
This shows that there is some gender affect in the way respondents sort the beached shipwreck 
photos. Although the all-male cluster includes managers will all natural science backgrounds, the 
gender affect does not relate to the cluster of females, which includes managers with background 
and degrees in both natural and social sciences.  
 Paired comparison analysis shows that volunteer monitoring and documentation are the 
most frequently chosen management strategies among all respondents (Figure 81). These 
strategies are followed by in situ conservation and excavation, respectively. These are all active 
management strategies, the most frequently chosen corresponding to themes presented in text 
analysis of the interviews which state that respondents would use systematic strategies to 
document, protect, and maintain beached shipwreck sites as a resource. The most infrequently 
 178 
chosen/ ranked strategy was to leave the beached shipwreck site alone, doing no documentation, 
signage or maintenance.  Signs, both keep off and touch but do not take, were moderately ranked 
and chosen most frequently as alternatives to doing no management at all. This shows a 
preference for active management strategies overall, rather than passive strategies of resource 
management.  
 
FIGURE 81. Stacked bar graph of strategy preferences  
MDS analysis of the strategy preferences (Figure 82) reiterates this point by showing volunteer 
monitoring and documentation close together within the plot area. The passive strategies of 
doing nothing as well as signage, are farther removed from other items, while in situ 
conservation and excavation are closer to documentation and monitoring, although not within the 
same cluster. MDS analysis done by the respondents’ field of study (Figure 83) shows seven out 
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of the 11 respondents show substantial similarity in the way they have chosen management 
strategies for beached shipwreck sites.  
 
FIGURE 82. Multi-dimensional scaling of strategy preferences 
 
FIGURE 83. Multi-dimensional scaling of strategy preferences by field of study  
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The data shows there are common perceptions among all academic fields of beached 
shipwrecks as the vestiges of history and culture. Respondents agreed explicitly that the 
information that can be gained from beached shipwrecks relates to history and the culture and 
origin of an area’s people. However, respondents also non-explicitly express that there is a 
relationship between beached shipwrecks and environmental processes such as storms, waves, 
and shoreline change. This shows that respondents had a basic understanding of beached 
shipwrecks as culture resources that have potential in providing information on the past. But 
there is also a peripheral understanding of the resource’s role in providing additional information 
about other processes. This may be an avenue that needs emphasis when assessing and managing 
this site type. The data also shows there is some clustering of respondents by field of study but 
there is no great divide among disciplines in how the resource is perceived. Although two of the 
respondents did not equate beached shipwrecks with archaeology and one respondent did not 
associate beached shipwrecks with resource management at all, the majority of respondents saw 
beached shipwrecks as a cultural resource that needs to be documented and maintained. 
Therefore, there is also minimal bias against beached shipwrecks as a resource. For data 
regarding strategy preferences, there is a strong clustering of various fields of study together, 
showing similarity in strategy preferences given all fields, despite several outliers. Respondents 
also show a preference for volunteer monitoring and documentation, followed by in situ 
conservation and excavation—all active management strategies. This shows that despite various 
backgrounds of study, respondents are willing to actively manage beached shipwrecks as 
resources in order to identify them and provide maintenance and/or protection. This is an 
important finding, as it leads the research to believe that these types of cultural resources are 
seen as important within the larger coastal environmental resource picture. The data derived from 
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this pre-test aided in providing information that guided questions for the interview instrument, 
focusing on how the resource is perceived and what knowledge it can provide. Interviews were 
conducted with cultural and natural resource managers who have had specific interactions with 
the beach shipwreck resource. Although the present study is a case-study comparison of sites 
along the eastern seaboard, interviews were also conducted with managers in other regions who 
have had experience with type of resource. The semi-structured interviews were formatted in 
order to glean what factors affect management decisions with specific regard to this specific 
resource, in order to identify and define key challenges to stability and management; define key 
values and biases in manager decisions; and define key requirements and needs for successful 
management. This chapter will examine the data acquired from these interviews and their 
subsequent analyses and discussion.    
Interviewee Cases 
 
Manager attributes consisted of a combination of male/female; environmental or cultural 
resources managers; federal, state, or local management entities; and various regions throughout 
the United States, concentrated along the eastern seaboard (Figures 84-87). These attributes were 
chosen to categorize the managers as they provided some variation in the pre-test that warranted 
further exploration. The overall number of managers who participated are those who committed 
to participate in the interviews, not any specific sampling purpose with regard to gender, 
resource type, entity or region. Therefore, the southeast and northeast comprised the largest 
number of regional managers, while males dominated the interview data set along with state 
managers and specifically cultural resource managers. Figure 88 provides a visual of the 
breakdown of each region by entity, resource type, and gender. These attributes will also be used 
to breakdown frequencies of coded themes.  
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FIGURE 84. Gender of Managers   
  
FIGURE 85. Managing Entity 
  
 
FIGURE 86. Resource Type   
   
 
FIGURE 87. Region of Management 
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FIGURE 88. Overall combination of manager attributes 
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Analyses 
 
 Interview analyses were completed through NVivo software, focused on matrix coding, 
code hierarchies, comparisons among codes and cases, and coded example references. These 
analyses provide for both description and interpretation that emphasizes context. Coding exposed 
common themes in the topics of stability, challenges and constraints to management, and 
management strategies, as well as how specific experiences of the managers affect attitudes and 
behaviors toward the beached wreck as a resource. This combined analysis of frequency of codes 
(matrix coding, coding hierarchies, and coding comparisons) and analysis of their meaning 
within the context of stability and challenges to management (coding queries and coded example 
references), allows for a better understanding of perspectives of the resource, recurring or 
deviating behavior, common or unique strategies for management, and relationships between 
perceptions and behaviors. 
Coded Themes and Subthemes 
 
 Interviews were initially coded for larger themes that had been determined through 
previous unstructured conversations with managers and archaeologists, as well as through the 
pre-test, cultural domain analysis. The larger themes (Table 3) centered around general 
management, strategies for management, constraints to management, and cultural and 
environmental issues. Sub-themes were exposed during the course of the interviews and coding 
process. Sub-themes of these larger sub-themes were also noted but will be included in 
frequency counts within their larger sub-theme; however, they will be examined during the 
coded references and examples section.  
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Theme Sub-theme Sub-themes 
General Management   
 
Management Strategies 
Advocacy 
Law 
Conservation 
Tourism 
Management Constraints 
Funding 
 
Data Management 
Staff 
Access 
Perceptions of the Resource  
By Public 
By Resource Managers 
Precedence Law/policy 
Cultural/Social Issues 
Values of the Resource 
 
Use of the Resource 
Roles 
Of the Resource 
Of the Public 
Perception of the Resource 
By Public 
By Resource Managers 
Environmental/Physical Issues 
Access 
 
Shoreline Change 
Climate Change Perceptions of 
Stability    
Risk 
To the Resource 
 
To the Public  
Stakeholders    
TABLE 3. Themes and Sub-themes 
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Given the nature of the present study, general management was the most frequently coded theme 
in the data set (Figure 89). This was followed by perception of the resource, management 
strategies, cultural and social issues, and physical and environmental issues.  
 
FIGURE 89. Overall Occurrences of Themes 
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Matrix coding also provided for which codes were most commonly considered together, 
including sub-themes present in the data. For example, Figure 90 shows that the larger theme of 
management most commonly was coded with the larger themes of management strategies (36), 
management constraints (26), cultural and social issues (26), and physical and environmental 
issues (17). The larger theme also coded with sub-themes of risk, stakeholders, and climate 
change.  
 
FIGURE 90. Theme of Management. 
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Management constraints (also referred to challenges), aside from being coded with the 
larger theme of management (Figure 91), coded with cultural and social issues (10), and 
perception of the resource (10), and management strategies (6). The larger theme of constraints 
was broken down into further sub-themes of funding (12), data management (2), and staff 
constraints (10) (Figure 92).   
 
FIGURE 91. Theme of Management 
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FIGURE 92. Cross coding of Constraint Sub-themes. 
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These sub-themes show relationships between issues of funding and staffing; funding and 
management overall; funding and strategies for management; funding and climate change; and 
funding and data management with stakeholders. Staff concerns was also tied to overall 
management, management strategies, and law and policy. 
 Cultural and social issues (Figure 93) were most commonly associated with the themes of 
general management (26), risk (13), perception of the resource (17), physical and environmental 
issues (8), and constraints to management (10).  
 
FIGURE 93. Theme of Cultural and Social Issues 
 191 
Cultural and social issues were further broken down into sub-themes of use of the resource, 
perception of the resource (both by the public and by resource managers), roles (both of the 
public and of the resource), and resource values (Figure 94).  
 
FIGURE 94. Cross coding of Cultural and Social Issues sub-themes 
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Perceptions of the resource coded highly with the other sub-themes of resource use and values of 
the resource, while also being prevalent in text coded for larger themes of management 
strategies, management constraints, and stakeholders. Perceptions of the resource also coded 
with other sub-themes of climate change and advocacy. The sub-theme of roles coded with the 
larger theme of stakeholders and the sub-theme of advocacy. The sub-theme of use of the 
resource coded with almost every larger theme and sub-theme in the data set, but most frequently 
with perception of the resource and resource values, followed by management strategies, 
physical and environmental issues (specifically climate change), stakeholders, and the sub-
themes of tourism and conservation. Resource values again highly code with perception of the 
resource, use of the resource and roles, while also coding with management strategies, 
management constraints, and the sub-theme of advocacy. Additionally, perception of the 
resource is the only theme to code with data management (as a function of the larger theme of 
management constraints) and law (as a function of the larger theme of management strategies), 
while resource use was the only theme to code with the sub-theme of conservation.  
As previously, mentioned, strategies for management (Figure 95) coded highly with the 
overall theme of general management (36), perception of the resource (both by the public and by 
resource managers) (13), use the resource (11), constraints to management, and its own sub-
themes of conservation (8) (specifically in situ conservation) and law (6). The sub-themes of 
management strategies—advocacy, law, conservation, and tourism (Figure 96) were exposed 
through further coding, as well as their relationships to the other themes. 
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FIGURE 95. Theme of Strategies for Management 
Conservation and law were both coded with management constraints and the sub-themes of 
funding and staff. Tourism is most commonly coded with conservation, perception of the 
resource, and use of the resource. And advocacy coded closed with roles of the public and 
resource values.  
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FIGURE 96. Cross coding of sub-themes of strategies for management 
 195 
 The larger theme of physical and environmental issues (Figure 97) is commonly coded 
with the themes of overall management (17), stability (12), risk (12), and cultural and social 
issues (8). The larger theme also coded with the sub-themes of shoreline (6) and climate change 
(7). The larger theme was subdivided in to the themes of access to the resource, climate change, 
and shoreline change, and their relationships to other themes (Figure 98).  
 
FIGURE 97. Theme of Physical and Environmental Issues 
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FIGURE 98. Cross coding of sub-themes of physical and environmental issues 
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Access also coded with the themes of cultural and social issues such as resource values, as well 
as the larger themes of management strategies and risk (both the the resource and the public). 
Shoreline change coded with the theme of stability and the sub-theme of climate change, as well 
as cultural and social issues and the sub-themes of perceptions of the resource (by the public and 
by resource managers), resource use, and resource values. Climate change is largely related to 
overall management and management strategies, followed by the sub-themes of perception of the 
resource and resource use, constraints to management, and risk.  
In examining the theme of risk (Figure 99), it is most frequently coded with the larger 
themes of physical and environmental issues (12), cultural and social issues (13), stability (7), 
and management constraints (6), and the sub-theme of perception of the resource (4). 
 
FIGURE 99. Theme of Risk 
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Stability (Figure 100) was also closed tied to the larger theme of physical and 
environmental issues (12), risk (7), and management constraints (4), as well as perception of the 
resource (3).  
 
FIGURE 100. Theme of Stability 
The theme of stakeholders (Figure 101) was commonly coded with the larger overall theme of 
management (9), followed by perception of the resource (6), advocacy (5), and the larger theme 
and sub-themes of cultural and social issues (3; use-3, roles-3).  
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FIGURE 101. Theme of Stakeholders 
Overall, general management was the most commonly coded theme and the theme most 
associated with cross coding, followed by strategies for management. This is not surprising given 
the purpose of the study and interview instrument. These themes were followed by cultural and 
social issues, particularly perceptions of the resource by both resource managers and the public. 
Perception of the resource was also commonly cross coded with other themes and sub-themes, 
particularly those of use and values of the resource, as well as climate change, advocacy, and 
risk.  
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 In examining the comparison of themes through diagrams (Figures 102-105), there is a 
large overlap between the themes of management constraints and cultural and social issues, 
overall management, physical and environmental issues, and stakeholders.  
   
FIGURE 102. Coded Themes--Constraints and Cultural and Social Issues  
 
FIGURE 103. Coded Themes--Constraints and Management 
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FIGURE 104. Coded Themes--Constraint and Physical and Environmental Issues  
 
FIGURE 105. Coded Themes--Constraints and Stakeholders 
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However, the themes of constraint and risk had less overlap amongst responses (Figure 106); in 
other words, a manager may spend time discussing management constraints and little to now 
time on risk, or vice versa.  
 
FIGURE 106. Coded Themes--Constraints and Risk 
Cultural and social issues themes have complete overlap with physical and environmental issues 
(Figure 107), high overlap with overall management (Figure 108), stability (Figure 109), and 
stakeholders (Figure 110), but larger variability with the theme of risk (Figure 111).  
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FIGURE 107. Coded Themes--Cultural/Social Issues and Physical/Environmental Issues   
 
FIGURE 108. Coded Themes--Cultural/Social Issues and Management 
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FIGURE 109. Coded Themes--Cultural/Social Issues and Stability 
 
 FIGURE 110. Cultural/Social Issues and Stakeholders 
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FIGURE 111. Coded Themes--Cultural/Social Issues and Risk 
Overall management has almost complete overlap with physical/environmental issues (Figure 
112), stability (Figure 113), and stakeholders (Figure 114), but has the greatest disconnect with 
the themes of advocacy (Figure 115) and risk (Figure 116).  
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FIGURE 112. Coded Themes--Management and Physical/Environmental Issues 
 
FIGURE 113. Coded Themes--Management and Stability 
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FIGURE 114. Coded Themes--Management and Stakeholders 
 
FIGURE 115. Coded Themes--Management and Advocacy 
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FIGURE 116. Coded Themes--Management and Risk 
Additionally, physical and environmental issues have the highest overlap with risk (Figure 117) 
compared to other themes, and also correspond highly with stakeholders (Figure 118) and 
stability (Figure 119).  
 
FIGURE 117. Coded Themes--Physical/Environmental Issues and Risk 
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FIGURE 118. Coded Themes-- Physical/Environmental Issues and Stakeholders 
 
FIGURE 119. Coded Themes--Physical/Environmental Issues and Stability 
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Finally, stability is similarly connected to risk (Figure 120), while also highly overlapping with 
stakeholders (Figure 121). The themes of risk and stakeholders (Figure 122) also had a larger 
variation in manager responses. 
    
FIGURE 120. Coded Themes--Stability and Risk   
 
FIGURE 121. Coded Themes--Stability and Stakeholders 
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FIGURE 122. Coded Themes--Risk and Stakeholders 
Overall, the theme of risk appears to be the least discussed in terms of all other themes presented 
by the managers. 
Coded Themes and Manager Attributes 
 
 Attributes of the managers were also cross coded with the major themes and sub-themes 
presented in the data in order to see any patterns in answers given gender, region, resource type, 
and management entity (Figures 123-126). For example, managers in the southeast most 
commonly discussed the themes of overall management, perceptions of the resource, 
management strategies, environmental and physical issues, management constraints and resource 
stability (Figure 123).  
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FIGURE 123. Percentage of Coded Themes by Region 
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Overall, managers along the eastern seaboard (regions Mid-Atlantic, Southeast, and Northeast) 
focused on management strategies; constraints to management such as funding; physical and 
environmental issues such as access; cultural and social issues pertaining to perception of the 
resource, use of the resource, and value of the resource; risk to the resource and/or the public, 
and stability. The Mid-West region focused on perceptions of the resource by managers and/or 
the public, use of the resource, and value of the resource, stakeholders, and strategies for 
management. In the western region, the discussion was also dominated by perceptions of the 
resource by managers and/or the public, physical and environmental issues, stability and climate 
change. In the southern region, discussion focused on cultural and social issues such as 
perception of the resource by managers and/or the public, strategies for management, and 
resource stability. Managers varied some, although little, in their responses based on gender 
(Figure 124). Male managers focused on overall management, perceptions of the resource by 
managers and/or the public, and cultural and social issues, physical and environmental issues, 
and constraints to management. Female managers also focused on overall management, 
management constraints, and perception of the resource by managers and/or the public, but 
focused more on management strategies, advocacy, and the law.  
Response also varied by governing entity (Figure 125). State-level managers focused on 
overall management, perceptions of the resource by managers and/or the public, management 
strategies, management constraints, and cultural and social issues. 
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FIGURE 124. Percentage of Coded Themes by Gender 
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FIGURE 125. Percentage of Coded Themes by Governing Entity 
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After overall management, federal-level management focused on physical and environmental 
issues, management strategies, cultural and social issues such as perceptions of the resource by 
managers and/or the public, management constraints, and resource stability. Local-level 
managers focused on overall management as well, followed by constraints to management, 
cultural and social issues, and management strategies.  
 In examining responses based on resource type (Figure 126), cultural resource managers 
focused not only on overall management but also perception of the resource by managers and/or 
the public, management strategies, cultural and social issues, and management constraints.  
 
FIGURE 126. Percentage of Coded Themes by Resource Type 
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Environmental managers in turn focused on physical and environmental issues, perceptions of 
the resource, cultural and social issues, and stakeholders.  
 In further comparison of responses based on manager attributes using diagrams, we find 
another view of variation among managers’ opinions on beached wrecks via the coded themes 
(Figures 127-132). For example, when all attributes are matched (Figure 127 and 128), the 
majority of themes are represented to be common among the managers, while each manager may 
focus on some other themes or sub-themes as well.  
   
FIGURE 127. Diagram of Coded Themes by Attributes--All Alike      
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FIGURE 128. Diagram of Coded Themes by Attributes--All Alike 
However, when the attributes are all different (Figure 129), there is greater variation between 
which themes are coded in each managers’ response.  
 
FIGURE 129. Diagram of Coded Themes by Attributes--All Different 
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Gender also played a role in themes provided, when all other attributes were the same (Figure 
130).  
 
FIGURE 130. Diagram of Coded Themes by Attributes--Different Gender 
 Among just female manager responses (Figures 131 and 132), different governing entities as an 
attribute played a role in variation amongst present themes, while region did less so.  
 
FIGURE 131. Diagram of Coded Themes by Attributes--Female, different Region 
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FIGURE 132. Diagram of Coded Themes by Attributes--Female, different Entity 
 
Amongst male managers, region and resource type played the largest roles in variation amongst 
responses of coded themes (Figures 133 and 134).   
 
FIGURE 133. Diagram of Coded Themes by Attributes--Male, different Region 
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FIGURE 134. Diagram of Coded Themes by Attributes--Male, Different Resource Type 
Although in very small proportions, gender, region, and resource type can have some effect on 
variation in the focus of discussion provided by the managers, particularly between managers of 
different genders. This follows the patterns exposed in the pre-test which saw a clear division of 
responses between genders. Additionally, there was some assumption that there would be 
variations between focus based on region; in some part, this data also shows that to be true to a 
very limited degree, and related to the attribute of gender.  
Coded References and Key Word Relationships 
 
 Larger themes and key words were examined for associations or relationships between 
them to provide context for issues brought forth during manager interviews. Word tree diagrams 
provide a glimpse of those associations within the context of the actual text, which will be 
discussed in more detail subsequently. For example, the theme of constraint (Figure 135) is 
associated with funding, government and being able to get out and reach more people with 
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information about the beached shipwreck resource and the field of coastal archaeology in 
general.  
 
FIGURE 135. Word tree—Constraint 
Cultural and social issues (Figure 136) are associated with the resource itself (and cultural 
resources in general), and the landscape (both social and physical). For example, the resource 
may sit at the bottom of the list as to the importance of certain resources over others, in some 
situations lacking the necessary expertise or understanding to management properly. However, 
these cultural resources can provide an opportunity to increase ‘situational awareness,’ advocacy, 
and interaction, especially with natural resources and their management. Cultural issues can be 
further divided into both good aspects (active interest, media attention and tourism) and 
detrimental aspects (looking, increased access).  
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FIGURE 136. Word Tree--Cultural 
 Environmental issues (Figure 137) associate with impacts, either natural or artificial, to 
the resource, such as erosion, sea level rise, or exposure to the public. To facilitate planning and 
planning and a management interface, advocacy and environmental groups may be the key to 
protecting the historical and archaeologically valuable cultural resources such as beached 
shipwrecks. 
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FIGURE 137. Word Tree—Environmental 
 Access (Figure 138), as a key sub-theme is not only associated with issues of public 
versus private property, but how one attempts to preserve and manage a site and still allow 
interaction and enjoyment. It is neither logistically possible nor necessarily best practice in the 
eyes of the public manager to limit or shut off access, as the public are considered substantial 
stakeholders in the resource’s protection.  
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FIGURE 138. Word Tree—Access 
Access can drive interest, which makes it possible to maintain or monitor, but there is always the 
potential for risk to both the resource and the public.  
 Management strategies (Figure 139) utilized for the beached shipwreck resource may be 
a function of the larger federal or state laws and mandated framework, creating procedures or 
programs that allow for management, monitoring, legal protection, and enforcement capabilities, 
or lack thereof for some or all of these.  
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FIGURE 139. Word Tree--Management 
Unfortunately, not every state has a program or the resources to deal with the beached shipwreck 
as a resource, and not every agency is obligated to aid these managers in their goals. 
Management strategies then tend focus on a case-by-case approach, allowing documentation and 
monitoring of these sites when time and staffing allow. Additionally, the larger theme of overall 
 227 
management of the beached wreck resource in the face of changing conditions and dynamic 
environmental settings requires a framework of planning, professionals, and policies that provide 
information to the public about the importance of the resource, risks to the resource and the 
public themselves, reporting of the resource, and the public’s role in protection and advocacy.  
 Risk (Figure 140) affects the management of the beached wreck resource, whether the 
risks are from environmental conditions or man-made sources (e.g. development, looting, 
vandalism, ignorance of the resource and the policies), and whether the risks are to the resource 
directly or those to the public (i.e. health and safety).  
 
FIGURE 140. Word Tree—Risk 
Stability (Figure 141), a bit of a confounding theme in terms of defining it, can be related to 
conservation, geology and physical environment, regulatory processes, management programs, 
or political situations. It is difficult to judge if stability can be achieved for the beached 
shipwreck resource given the dynamic environment and that nothing is considered 100% static.  
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FIGURE 141. Word Tree—Stability 
Although stability may be considered fluid across different sites (i.e. stability is different for 
different sites), it may include a level of embeddedness and an ongoing ability to provide 
‘meaningful information.’ 
 Locals, visitors, mangers, and the public are just a few of the categories associated with 
the theme of stakeholders (Figure 142). Stakeholders can and should be involved in bridging the 
gap between the resource managers, other government officials, their communities, and future 
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generations. Resource use (Figure 143) is associated with the resource being able to provide a 
tangible link—the feel and touch—between the individual and the history and/or culture.  
 
FIGURE 142. Word Tree—Stakeholders 
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FIGURE 143. Word Tree--Use 
As a tool for teaching and experiencing, beached shipwrecks allow the individual to connect on a 
personal level, enabling a system or culture of understanding and value that leads to stewardship.  
 Climate change (Figure 144) is associated with not only sea level rise and changing 
patterns of erosion, but also as a new component of management that needs to be addressed for 
the beached wreck resource.  
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FIGURE 144. Word Tree--Climate Change 
These resources may even serve as indicators for climate change, linking them to research and 
management agendas for other resources (i.e. environmental and natural resources). Finally, for 
conservation (Figure 145), the concern of how there can be a balance between use, such as 
recreation, and preservation of the resource.  
 
FIGURE 145. Word Tree—Conservation 
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Beyond data recovery, excavation and conservation out of situ require facilities and 
funding which most programs do not have the resources to provide. However, citizen science and 
community initiatives can aid in long-term in situ conservation of these resources.  
Coded References and Contextual Examples 
 
To further expound upon the perceptions and behaviors of the managers, the chapter will 
now turn to excerpts from the interviews that provide context for how managers define 
challenges to stability and management; their values and perceptions of the resource; and 
requirements and needs for successful management. As previously examined, overall 
management is linked to a variety of other themes that ultimately provide a complete picture of 
the challenges to management and stability of the beached shipwreck resource. With that in 
mind, themes and sub-themes will be examined in combination of varying relationships with the 
ultimate goal of looking at management through the lens of experiences and perceptions of 
managers who work with this specific resource.  To provide anonymity for the interviewees, 
their interviews were labeled with random numbers and are referenced with such (i.e. I-1 or I-
13).  
Challenges to management of the beached shipwreck resource present themselves in a 
variety of ways, such as access to the resource, constraints on program infrastructure and 
logistics, precedence in law and policy, the physical nature of the beach environment, and 
perceptions of the resource by both the public and resource managers. However, sometimes the 
challenges can be made into strategies for successful management of the resource.   
Stability 
 
Stability seems less-easy to define than the challenges to it, and were considered in terms 
of geological, conservation, and even program stability when managers were asked to define the 
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concept with regard to the beached shipwreck resource. Some argued that “it’s hard to say that 
anything is stable” (I-3). A major concern was also regulatory stability (I-17) and the effects of 
the management itself (I-32) or lack thereof, on the resource. There are four major considerations 
for agencies like the National Park Service: preservation, rehabilitation, restoration, and 
reconstruction. But for many stabilization is considered being able to maintain “the conditions 
that you find the resource in…over a period of time, to prevent any further loss or any further 
damage” (I-22). And this ability to maintain will depend on the resource, its significance, and 
“what you can bring to bear on stabilization and protection of the resource” (I-22). Added on to 
the ability to provide for stabilization in a protection and restoration sense of the term, is the 
stability of cultural resource programs and cohesive rules and approaches to the resource. Lack 
of appropriate and cohesive management plans, laws (federal and state), and programs means 
“not having any stability in dealing with the situation” involving beached shipwreck resources (I-
9).  
A level of embeddeness depending on the specific nature of each site was a common 
definition for the stability of a beached shipwreck site (I-1). For example, stability 
 …would mean it stays in place, isn’t frequently uncovered and recovered, and 
may rear its head every now and again from a big storm or something like that…It 
also depends where we are, where it’s an accreting or an eroding shore…Like 
those blockade runners are on an accreting shore, so they’re actually getting 
further in shore. So that helps. They get buried deeper (I-16).  
 
On the accretional beach, their burial lends itself to protection (I-27), or sometimes 
“they’ll be out of sight, out of mind for quite some time” (I-16). Although perhaps a 
temporary phenomenon, these resources may be considered stable if they are in situ, 
buried in sand because  
…when buried, beached sites would have a greater change to reach a state of near 
equilibrium with their environment that if they are exposed…An example of a 
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proven experiment in the utility of burying a site in sand is at Red Bay. After 
being archaeologically recorded, the site was covered in sand as a protective 
measure. Parks Canada tested this interior and found it to be an anaerobic 
environment, suited for excellent long-term preservation (I-16). 
 
 However, “the moment that erosion starts to occur…there is no real stability. It’s almost like a 
slow death, or not even a slow death” (I-27). But even the level of coverage or embeddedness 
can be considered fluid (I-27), based on each set of environmental circumstances. But this can 
include people too. For several managers, “stability would be that it stays out of site” (I-16), and 
“buried so deep people can’t get at them, and way above the high tide line. And that’s 
unfortunately because you can’t study it. But if it’s exposed, we’re still years away from getting 
people to leave it alone” (I-4). For example, the Corolla wreck in North Carolina, “it would have 
been better off if it had been left where it was. It gets covered, it gets covered back up, eventually 
it goes away, but it had survived where it was for centuries and now it’s really falling apart” (I-
33). So if stability (physically, environmentally, structurally) is impossible in that “nothing is 
100% static or non-changing,” then perhaps stability can be considered “archaeologically as 
there being a baseline and being aware of the condition at the site, and being able to track and 
monitor them as they do change, because everything does. And then that way, you would know 
if there was something more extreme” (I-6). Although complete loss is considered unacceptable 
(I-14; I-6; I-31), “I don’t see stability as suggesting that maybe pieces of it come off, [but that it 
has] the ongoing ability for us to learn meaningful information…as long as we can continue to 
learn from it, or as long as we can continue to interpret it” (I-31). Therefore, it is “really not a 
black and white issue. It’s grey; it’s good and bad” (I-27).   
Program Constraints 
 
There is an overarching challenge to beached shipwreck resource management in the 
form of constraints to the logistics of a management program and  
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…involves budget, time, distance, and staff. Budgets place limits on what we can 
accomplish, but so does having a full-time staff of [only] three archaeologists. We 
can only spend so much time in the field and still keep up with our office-related 
duties and responsibilities. Our team is further limited by the geography of the 
state (I-14).  
 
As the number of occurrences of the beached wreck resource grows, the budgets and staff to 
manage and monitor are increasingly restricted, at least in terms of “boots on the ground…It’s 
not like we have a little sentry station right on the beach” (I-27). Agencies such as the National 
Park Service are losing positions for those with expertise in cultural resources that aid general 
managers in decision-making and monitoring (I-21). Shrinking budgets lead to lack of staff and 
other resources that keep people safe, improve facilities, maintain the environment for certain 
uses, and provides continued access (I-5). And the ability to provide a response is hindered 
despite the need for a “one-on-one interface” with the public necessary to garner support (I-1). 
And when staff are present, they do no have the ability to be everywhere all the time (I-13). 
Additionally, with the limited staff and/or cultural resource expertise, some state programs rely 
on outsourced cultural resources aid from other states or avocational groups that are not 
necessarily familiar with “the maritime archaeologists that do the work or how the preservation 
process works” (I-17). There are also limited facilities in many places to store pieces that may 
wash up, be exposed, and/or be removed from the beach. To protect through recovery and proper 
preservation outside of the beach environment is “nearly impossible. Even if you have the staff, 
[they] have to be able to protect [the resource] from the…conditions that they’re in” (I-23). 
 Financial concerns and logistical constraints may be high on the list of challenges to 
beached shipwreck management, but organization mandate most often takes precedence over 
everything else as well (I-3). Law and policy then present unique set of challenges to the 
resource management, even if their design and purpose is to provide aid to cultural resources 
 236 
protection. For example, environmental review for development is often a main goal for 
organizations so cultural resource concerns can “sit at the bottom…you’re sort of at the end of 
the line” (I-1). In some states, such as New Jersey, have no mandated maritime program, so 
maritime-related resources are under-represented not only in the resource data in general, but 
also in the cultural resource database (I-17).  
In many cases, primary jurisdiction drives which policies are used to mitigate, monitor, or 
survey. The process in one area, which is co-managed by a federal entity and a state entity, asks 
the individual to record, leave alone, and report (I-16). In another, they rely solely on the use of 
the Section 106 Review Process and the determination of an undertaking based on resource 
significance. Unfortunately, some resources have a “proclivity to move between state and federal 
jurisdiction,” and a lack of consistency between agencies and among state programs makes the 
resource difficult to manage from a policy point of view (I-9), which can also make it difficult 
for the public to know which entity to contact and which rules to follow.  
Within the limits of certain reviews and the constraints of certain projects funded by the 
federal government for example, 
 there is no slow down there, and sometimes it can be less of a consultation and 
more of just trying to protect the best you can in the lowest amount of disturbance 
of slowing down the project. In that type of situation, the resources don’t 
necessarily get the best treatment measures, but they get the best protection we 
can possibly afford them. That’s sort of the way it ends up unfortunately (I-17).  
 
With multiple agencies involved the process can be tedious and long (I-17) but in many 
circumstances, cultural resource managers understand the need for other resources to take 
precedence over the cultural resources. For example, a beached wreck was found in the process 
of  
the DOT and federal highway funding a project for installation of a sheet pile 
storm wall to protect the state route through the coast of New Jersey…It’s on one 
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of the barrier islands, so they’re prone to damage from any of the hurricanes, 
overwash and cutting through. So through the construction of the sheet pile, they 
hit an obstruction. The operators tried to excavate the shipwreck away but…we 
had them halt work in the area. We contracted with the engineering company; 
they proved a specialist, a maritime archaeologist to review it for us. It’s still on 
ongoing process. It’s anything that involves multi-agency review, especially 
multi-agency review that is state and federal. There’s Army Corps, Federal 
Highways, and multiple state agencies, plus municipalities…So what happened at 
Sandy, obviously the home owners and the public were concerned, so we allowed 
them to finish the work, but we required to still do geotechnical probing (I-17). 
 
Even in cases where the state management scheme is a function of a larger framework of federal 
and state laws and procedures whose goals “stem directly from legal and policy considerations” 
(I-14), those policies may be antiquated, misguided, or misrepresentative of the needs of a 
manager of resources such as the beached shipwreck. For example, the development and oil 
exploration leasing process in Texas—through the General Land Office (GLO)—is still being 
used with the strategy of a predictability model, on projects where it is unnecessary, such as 
beach nourishment (I-27). Tracts of land are given one of two codes: MK (high probability or 
MA (no concern). In many cases, despite regulations to do so, those leasing MA-designated 
tracts would fail to coordinate with the state’s managing entity, The Texas Historical 
Commission (THC). Only recently has a new definition been approved in conjunction with the 
GLO: MJ (survey required due to insufficient data) (I-27). Although larger agencies like BOEM 
and the Army Corps participate in the Section 106 Review Process, the larger threat may be from 
smaller-scale agencies like municipalities, where funding of channel or navigation maintenance 
near historic districts may muddy the correct processes of survey and monitoring. In beach 
nourishment or dredging projects for example, state historic preservation officers have often 
heard,  
this channel has been dredged 100 times. It’s been dredged every 20 years for the 
last 100 years. There’s nothing down there; if it was, it wouldn’t be there…I’ve 
worked over 150 dredging projects, [and] if I had a nickel for every time 
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previously maintained channels suddenly started kicking out potentially historic 
materials, or definitely historic materials in the dredge out fall, I wouldn’t need to 
work anymore (I-17).  
 
Therefore, these resources (i.e. beached shipwrecks) can be buffered by existing survey schemes 
(e.g. USACE automatic buffer of resources within areas of concern) which prevents further 
examination and understanding of what the resource represents, even if considered to be in a 
high probability target area. In some cases, cultural resource managers are working  
in the blind…and an arbitrary buffer would be placed around the resources, 
assuming that would be adequate to protect the resources…It’s shown that in 
certain situations, that’s not necessarily the appropriate treatment…Potential sites 
have been impacted because a full understanding of their limits were not gained 
through initial survey (I-17). 
 
In essence, the resource “is being avoided as a preservation technique but…they are not being 
studied or understood” (I-17).  
Physical and Environmental Issues  
 
Elements of the beach environment are common to all sites, but regional and local 
environmental conditions dictate certain challenges to management and the stability of the 
beached wreck resource. Sand movement, extreme storms, shoreline change (e.g. accretion 
and/or erosion), and the physical effects of climate change (e.g. sea level rise) may present both 
challenges and advantages to protection the beached wreck resource. For example, in  
Florida, the coastline is always changing, sometimes in predictable ways like at 
Cape Canaveral where sand flow is largely unidirectional, and sometimes in 
surprising ways like off Bradenton Beach where sand borrow projects have either 
covered or uncovered the Regina Underwater Archaeological Preserve, depending 
on the time of year. This results in beached shipwrecks emerging from, and being 
reburied in, the sediment. Also, many beached shipwrecks are either now slightly 
further offshore than when they were lost, or are now on the beach itself, or even 
in the dunes, depending on the nature of the shifting coastline (I-14).  
 
Alternately, in colder environments like Maine, “beached vessels are degraded by different 
processes, notably ice, alternating exposure to air and water, a different set of marine organisms 
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and a wide tidal fluctuation (I-14). Daily and monthly processes combining the power of 
longshore processes, currents, wind, and waves, bring and take sand to and from sites having the 
effect of both coverage and exposure, sometimes within shore time intervals. The shifting of the 
coast along with these processes can also cause pieces of wreckage to either move along the 
shore, or move within the beach itself. Pieces can work progressively in the direction of general 
currents, sometimes making it difficult to continue to identify pieces as part of the same site (I-
2). 
With “un-sanding and re-sanding…and then as the dune erodes back further, the duration 
of [the resources’] exposure gets larger and larger until they’re out there on the beach, pretty 
much exposed all the time. And then they’ll start breaking up when the sea gets up there” (I-3). 
Adding or subtracting sand from a system can alter the beach profile, even within short 
distances. This can be a result of natural features (i.e. severe storm events, geomorphology) or 
human-made adjustments. Extreme storms such as hurricanes or nor’easters can cause 
“significant erosion on the beach and all of a sudden something is sticking out of the dune line 
that no one saw before” (I-13). This change in profile, which is usually temporary, can expose 
foundation, pipe systems, or beached shipwrecks no normally known to exist (I-2), and can 
either slowly or quickly whittle the resource of the sand system (I-3).  The natural shape of the 
islands and coastline also lend themselves to how the beach profile reacts to daily and 
intermittent process. A beach system which curves slightly can be more narrow with a higher 
dune system, creating the change of scarping and erosion (I-2), while in places like the Georgia 
Sea Islands, accretion and erosion can vary depending on where you are on a single island due to 
underlying hydrology and unique geomorphology, like the “classic roll-over [barrier island] 
where you get erosion on the ocean side” (I-23). Furthermore, with the addition of structures 
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such as jetties or seawalls, both the patterns of sand movement and the consequential change of 
beaches in the path of that movement, leading to erosion on one side of a jetty for example, and 
accretion on the other (I-2). For example, in Assateague Island, Maryland, the “only erosion 
[they are] really seeing significantly is at the north end of the island, at the Ocean City Inlet, and 
that’s because of course, with the inlet, they put the jetty in [and] it caused sand to accrete above 
that but it starved the beaches below it” (I-9). Adding to coastal erosion is the occurrence is the 
effects incremental sea level rise. This with the natural movement of the barrier islands is 
resulting in many places to increasing ocean erosion (I-5). And in most cases, ocean erosion is 
the biggest physical challenge to management of these resource due to constant rates of change 
(I-22). 
With the continued threat of sea level rise as a major component of climate change, many 
managing entities are focusing on sea level rise and climate change in their management plans, 
especially as environmental changes are already being seen in national parks and seashores. For 
example, climate change is considered “probably the biggest over-arching management issues 
that faces [Assateague National Seashore] with changing conditions” (I-21). Although “steeped 
in politics” (I-33) and varying perceptions of its occurrence, some managers see that subject of 
climate change as an opportunity to address the vulnerability of coastal cultural resources such as 
beached shipwrecks, and get multi-agency support for monitoring and protection (I-9). This 
requires a balance between the protection of the resources and their use, as well as the well-being 
of the public. In other words, 
 how are we going to get our visitors, our stakeholders to really appreciate and 
care about what’s happening on [barrier islands like] Assateague when other 
coastal communities…[are] going to be facing real issues with personal property 
and rising waters and coastal storms. Are people still going to care about these 
undeveloped natural areas [or cultural resources] along the coastline? I guess in 
the same breath, how can we make these [resources] contribute to the resiliency of 
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those developed areas? We tend to thinking if we have a healthy barrier island 
system, we’re providing an ecosystem service or function as a protective barrier 
to the mainland communities. In the scenario of sea level rise and global climate 
change, how can we continue to increase the resiliency that we’re providing (I-
21).  
The same can be considered of the cultural resources and its importance and maintenance in the 
cultural resiliency of coastal communities. If and when climate change and sea level rise 
continues to occur,  
more and more we will see circumstances where we need to step in. Now what do 
you do? I think in most cases you have to look very carefully at what has been 
exposed, and what you do with it. In some cases, if it’s part of a regular program 
in which it’s monitored and….it has shifted a mile or half mile, then that 
information—tagging it, plotting it—helps better understand the site formation 
processes in that environment. It also gives us a sense of time if we continue to 
look at these, let’s say over the next 100 years, you can say this is what happened 
and from that draw inferences. In other places where [you] do an excavation in 
time…does it naturally follow, given the way we think it all works, that a 1600s 
wreck [for example] on the beach has gone, will be completely gone? Or would 
the archaeological survival, not just of the heavy stuff that sank further down, but 
more of the buoyant material floating somewhere in a matrix of sand and water? I 
think that’s the key. So consistently going out, checking, monitoring, responding 
to these things is important, but then making some decisions on what we’ve 
learned (I-31).  
 
Can we learn from the beached shipwrecks as indicators of climate change? If we are finding 
more beached shipwrecks, is it because people are paying more attention or is it because physical 
processes (e.g. storm cycles, shoreline change, sea level rise) are changing (I-31)? In the end,  
nature is in change. So shipwreck sites are going to be exposed on beaches. They 
are going to break up in part. They’re going to shift around and move; that’s part 
of it, that’s part of the process. And if you can track it, monitor it, its’ not unlike 
in some ways…tagging of marine life…So to that end, I think the biggest impact 
then comes when people interfere with those processes (I-31).  
Access and Risk 
 
Access through exposure present various management challenges for the beached wreck 
resource. When they are exposed, they are interesting features that draw the public in and at that 
point, they need to be managed. For example, “the Damon, when it is covered, as long as the 
 242 
property owner knows it’s there, what does he have to do, what do the Trustees have to do? They 
don’t have to do anything. But when it’s exposed, then they have to think about what they can 
do” (I-1). Access thus provides a two-fold challenge to the management of the beached wreck 
resource in terms of presenting risk. In other words, access to the resource can present risk to the 
resource itself or to the public. For the resource itself, “cultural and natural factors both play a 
role in the risk assessment” (1-14). Shoreline erosion and transgressive sea level rise all play 
parts in the exposure of beached shipwrecks, which in turn provides access to the resource via 
human interaction. The physical exposure takes away the environmental safety of the resource, 
the “preserving quality” provided by sand and/or dune coverage (I-3). With exposure, the site 
becomes vulnerable to the shifting and extreme elements (I-16; I-31). Access may lead to 
collecting, looting, or vandalism (I-16) if the resource is visible (I-8), or impacts the nature of the 
structure from just pedestrian traffic on the beach (I-27) or other activities such as clamming (I-
16). Development, both public and private also puts the resource at risk in terms of damage to 
the infrastructure and stability, depleting the resource of its ongoing ability to provide 
information (I-31).  
The focus of the interviews tends to be on the risk to the resource itself, but hazards to the 
public in terms of health and safety are considered as part of management strategies. For 
example, wrecks are marked with reflective, fiberglass posts on Assateague to protect both the 
resource and the four-wheel drive community from harm (I-21). And the decision to to remove 
the structure often hinges on whether it poses a risk to public safety (I-2). A wrecks in Nags 
Head, North Carolina was left alone until a “storm came and floated the wreck out to sea, and it 
washed into Jeanette’s Pier and knocked out a middle section. Then it came ashore. And it was at 
that time Nags Head figured it out. They got the wreck, brought it up” (I-22). However, poor 
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visibility of the resource and then prevent harm; “what protects the ship…from looting isn’t the 
goodness of anybody’s heart, it’s the fact that there’s no visibility” (I-8). The “lack of knowledge 
about the existence of the resource may lead to its preservation, [but] if the resource is buried, 
they kind of get forgotten” (I-13).  
There then there is a fair amount of give and take and most often the situation present for 
the beached shipwreck resource presents a double-edged sword of sorts. On the one hand, 
advertising the wreck and providing access may have detrimental effects on the integrity of the 
resource both from a cultural and environmental standpoint (I-27). But at the same time, 
breaking down communication with the community about the resource creates apathy, lack of 
awareness, and lack of knowledge about how the resource functions in the physical and cultural 
environmental that the public uses everyday.  Therefore, its management requires a balancing act 
(I-2) between use and preservation, one that takes into account not only the public at large but 
private property owners, and the goals of other entities, often through joint jurisdiction. Although 
some of the public are good at informing resource managers about the exposure of a beached 
shipwreck, “occasionally, when they call, they’ve already hauled it off somewhere else so we 
don’t see where it came in exactly” (I-9). And there can be concern from other entities that the 
exposure of this type of resource may present or hold up other activities. However, limiting 
access is usually not a solution for protection. Access to the resource can also become a powerful 
too for interpretation (I-31). In that regard, “shutting it off, limiting access to it, defeats the 
purpose of educating folks about these resources that are shared resources…it might be worth 
one or two spikes to have people much more fully invested and much more fully understanding 
and much more fully involved in wanting to protect it” (I-6). Furthermore, public access to the 
resource may help fill in the data gaps on where this resource actually exists. Despite public 
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perceptions that identifying these resources to managing entities will get the individual in trouble 
or take the resource away, communicating that the resources exist and are exposed helps afford 
them better protection; “we can’t advocate for the protection of the wreck without knowing 
where they are or the fact that they even exist” (I-17). The access and knowledge of the public, 
such as avocational groups, then becomes a strategic asset for the beached shipwreck resources’ 
protection.  
Cultural and Social Issues 
 
 Perceptions of the beached shipwreck resource, either by resource managers or the 
general public, can present challenges to management of the resource. Misunderstanding of the 
resources’ value in providing information on both the past (in terms of history and culture) and 
the present (current conditions and processes), can put the resource at risk from potentially 
destructive management, or lack of management as it could be in some cases. Some managers, 
particularly non-cultural resource managers are thought to not recognize that the beached 
shipwreck resource is 
 like any other resource they’re managing…if you’re managing the parks and 
you’re managing the shellfish and the birds—all the little critters and all the 
plants—this is another thing you manage, just like the beach itself. It’s a 
component that you can use to connect things. It creates that land-sea interface at 
a really board level…[and] they’re not thinking about that as their normal 
management (I-1).  
 
At the same time, there is also a need to see the resource as non-renewable, a condition which 
would affect its management:  
the way to look at it is as extractive material…structure is really hard to 
recreate…but it seems to be a strong point when you tell people you need to 
mitigate. When you don’t on the environmental side, if you damage it…it has to 
be mitigated. And that seems to be one of the biggest bridges I’ve had with my 
boss…All [they] think of is obstruction…[they] don’t get how this is still part of 
the environment (I-1).  
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Governing regulations also affect manager perceptions, and this leads to management by neglect 
in some cause because entities do not often “see it as their main mandate” (I-9).  
For some, “unless it is a shipwreck with a high demonstrable historical value, it is simply 
‘old junk.’ The importance of the information that a beached shipwreck can convey is lost” on 
some general management (I-16). Managers themselves are not immune to biases with regard to 
the beached wreck resource. For example, a natural resources manager concluded that “I don’t 
think they can provide any more [information] because we’ve researched everything enough. 
What can they provide? Not a lot. I’m not sure there’s any impact besides the fact that it beaches 
itself. That’s it” (I-22). Another manager argued that “based on what we do fine, it’s very limited 
information” that the beached shipwreck can provide (I-28). However, despite referring to the 
resource as “an attractive nuisance on the beach,” the manager then proceeded to explain how the 
resource is in actuality, providing information on a number of things: ship construction, the 
broad presence of the resource in certain regions, deterioration over time, and coastline change 
(I-28). They were unaware of their own deeper understanding of the resource. It becomes a fact 
that for some resource managers, “the situational awareness of cultural resources is not 
universal” (I-17).  
Despite the fact that the beached shipwreck is “one of those quintessentially, romantic, 
evocative types of resources,” it is this public interest that can also cause challenges to the 
resources management (I-28). People place a myriad of values on the resource and want to use it, 
sometimes in detriment to the resource’s survival. For example, managers worried that access 
and interest to a beached shipwreck by residents of an island would lead to their collecting and 
investigating that would ultimately require mitigation (I-23). Another community, was proactive 
in the care of a shipwreck found by a group of locals. When the community got involved, 
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“everyone got excited about it. And then they weren’t, so they very group that took interest in it, 
that was trying to protect it in some way, that just sort of waned. And then it was just destroyed. 
We have a photo of the ash pile was well” (I-27). The public does get “excited about the active 
discovery and excavation, and they don’t really look at conservation and curation” (I-27). This is 
often when people lose interest. There on the beach it is provocative and there is high interested 
and high energy, but “once it’s removed from the beach it kind of loses…a lot of its meaning” (I-
28). 
In communities with traditions of “the concept of valuables, renewable, reusable, 
repurposed, recyclable resources coming from the wreck sites—they’re old…they’re old, they’re 
getting mulched up by the wind, and the water, and the waves, and they’re just rotting away, why 
don’t I take it and do something cool with it kind of attitude” (I-17). Or in some cases, “someone 
had cut the keel in half with a chainsaw. This was way out on the beach but someone had 
chopped the damn keel” (I-13). The culture of salvage and reclamation is also deeply entrenched 
in some places, and “it’s just going to take a long time and a lot of sort of biting your tongue” to 
continue to push forward with sustainable preservation and cultural and historical resource 
management in certain regions (I-17). Within the culture of salvage,  
one challenge centers on the ‘finders-keepers’ mentality. Despite the efforts put 
forward by the state and federal governments to inform citizens of heritage law 
pertaining to public lands, members of the public often still feel that there is a 
legal basis supporting the idea that whatever they find on the beach in the water, 
belongs to them (I-14). 
 
In some states where members of the public can be licensed to collection, some individuals “feel 
entitled to remove materials off sites or along the beach as well” (I-16). It has been argued then 
that “until people accept that it’s part of their shared maritime heritage and they need to leave it 
along, the biggest problem is vandalism” including looting (I-4). It is a need to understand that 
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“it belongs to the public, that’s plural” (I-27). Despite this type of response, some members of 
the public have shown their understanding of the resource’s communal value. For example, a 
foremast taken from a beach in Texas was taken to a local craftsman to be carved into a bird; 
“the guy recognized it because the local folks are really familiar with the wreck, so he refused to 
carve it into a bird and kept it” (I-27).  So there are people, particularly “locals who are very 
protective of these things. If they see someone taking them off, a lot of them will call the sheriff, 
and they’ll call the governor. They’ll go right up the chain of command because these things are 
super important to them” (I-3). 
 So it becomes a 
 mixed bag [of responses to the resource]. There’s that category of people who are 
probably our favorites; they’ll do the right thing, and you don’t have to put up any 
signs. They have enough knowledge to kin of know what they should do. And 
then there’s sort of a middle group where you explain to them…[then] people see 
why [it matters and] they change their behavior. And then, because it still happens 
every single day, people will just do it anyway. So how do you reach those? I 
don’t think we’ve figure out how to reach those yet (I-5).  
 
But perceptions are gradually changing for the public, and in some places a “culture of 
understanding” has developed amongst both the managers and the public, that the “common-
sense assumption that ships would be smashed into match sticks and that there was nothing 
meaningful to come from them…was false” (I-31). And with that “the sooner we can figure out 
the best way to reach the public and inculcate a sense of stewardship, the better we will be off” 
(I-4).  
Strategies for Management 
 
Despite the challenges to management, most managers have developed some strategies 
for monitoring and protection, while in other respects, the beached shipwreck resource becomes 
a strategic component for other interests such as tourism and heritage education. The current 
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strategies in place for managers of the beached shipwreck resource focus either on larger legal 
frameworks and state programs or occur on a case-by-case basis, regulated by constraints and 
perceptions of the resource. The protocol in place for some management entities when a wreck or 
piece is exposed “is basically to photograph the piece and document the location with a GPS” (I-
21). With modern technology such as digital photography and mobile phones, often managers 
can receive a photograph with coordinates attached or a landmark feature present, allowing the 
resource to be mapped and stored in digital databases (I-3; I-4; I-9). Although the management 
scheme may be part of a larger regulatory framework or resource inventory, within this broader 
context, the case-by-case strategy is a reaction “to an immediate event, then trying to make a 
determination. Does this represent isolated material or is this representative of a site? Then, if it 
is a site, is it breaking out? Is it a near-by component? Is it associated or just disarticulated 
materials? It’s easy to kin of write it off if you don’t want to manage it” (I-1). The case-by-case 
approach within the larger context is often the approach used by the managers in this data set. 
From their management point of view, they tend to look at “how pressing…what’s going on? Is 
it getting pounded so at least go out there and try to do a little bit of rescue or salvage 
archaeology. Versus [the resource] which seemed to be getting exposed for a little while, take 
your opportunity at recording it, and then put it in the monitoring file and just keep an eye on it” 
(I-16). Besides this ad-hoc, reactionary process (I-17), strategies also “revolve around in situ 
preservation for the vast majority of resources, [trying] to record as many sites as [possible] 
either ourselves or with the help of outside agencies, non-profit entities, and universities” (I-14). 
Akin to a “pyramid approach of all these agents out there in the field, coast watchers, they can 
quickly react and sort of go out and be there first interface between the reporter and them” and 
provide some real-time and long-term interpretation (I-1).  
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Managers are seeing the beached wreck as having a role to play in providing the public 
with a tangible link to history and tragedy (I-1), which can have a local, regional, or even 
international impact (I-27). The tangible connection “instills a sense of their value to folks as 
something that has a story to tell” (I-33). The “tactile, hands-on experience” can spark an interest 
in a shared heritage that helps the public understand that “one way or another, everybody except 
the native population, started out on a ship” (I-3).  Therefore, management ultimately hinges on 
the “belief in [this resources’] importance…if they are treated as important resources, they they 
are more likely to be given the appropriate respect, to be studied, protected, and kept for future 
generations. If they are not deemed important, none of the rest will follow” (I-14). Therefore, 
many managers argue, “the public should be encouraged to become stewards of the resources. 
Heritage managers (e.g. archaeologists, historians, interpreters) have the responsibility to get the 
public to feel this way (I-4). Beached shipwrecks,  
if they are properly researched and interested, they are excellent learning tools, in 
part because of their inherently interesting phenomenon that a shipwreck can be. 
Secondly, recreation, tourism, and enjoyment. A beached shipwreck can be 
aesthetically beautiful…and a landmark that gives a location a sense of historic 
place. They can also be used to study the relationship between man-made objects 
and the beach environment (I-14).  
 
The beached shipwreck is “showing us environmental changes over time…then 
obviously historical value and then it’s an archaeological piece of the puzzle of what’s going on 
in a particular area” (I-16). With that in mind, many managers encourage visitation (I-1) and use 
the resource as a physical pieces of the past (I-28), a “living classroom” (I-6) that creates a sense 
of stewardship through education and research (I-4). So public involvement, education, and 
interpretation of maritime sites are ways to bring the public and heritage managers to the same 
side of the table” (I-14).  When the public becomes advocates, when they make their input and 
opinions heard (I-22; I-5), it can provide the “leverage [needed] to implement any kind of 
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management or protection” (I-21). For example, one way to advocate is “just to do the right 
thing. Don’t walk where you’re not supposed to; cross the dunes where you are supposed to. 
Don’t interact with the [resources] in ways that are harmful to them and to people” (I-5).  
 Advocacy and stewardship create stakeholders in the management and protection of the 
beached shipwreck resource. Stakeholders can potentially encompass many different groups of 
people. For a specific example,  
at a larger scale, being a unit of the National Park Service, the American public 
are stakeholders; these are their parks and their resources, and ultimately that’s 
wo we answer to. You come on down from there, you’ve got the state of Georgia 
obviously is somebody in particular, in the case of beached shipwrecks, that 
would be interested in those resources. In dealing with the state, the first folks I 
deal with would be the state historic preservation office, the SHPO. So you’ve got 
those stakeholders. Island residents are definitely a stakeholder on anything that 
goes on the island, and the extended family of folks that have a history with the 
island…are primary stakeholders. And the local community here in St. Mary’s 
and Camden counties. Island visitors; we have a lot of visitors that are very 
attached to Cumberland and come here on a regular basis. So those folks as 
well…not necessarily with cultural resources but other resources on the 
island…we have a lot of wilderness advocates and we also have environmental 
advocates (I-33).  
 
Stakeholders then can be state and federal agencies, whether that is parks and recreation, state 
archaeology programs, or federal entities such as NERR, BOEM, or USACE. With this, 
stakeholders take on a regulatory definition (I-27). Aside from these regulatory stakeholders, 
“the archaeologists have a stake to a large extent because it gives them a public outreach” (I-3).  
Although the definition of who are considered stakeholders varies by the cultural and 
social characteristics of specific sites, all managers agree that the public, the citizens of each 
state and broadly the country, are the ultimate stakeholders. As such, the public has a role in 
reporting resources to heritage managers who act on behalf of the public’s interests (I-14). Local 
communities can and are involved in monitoring projects and even interpretation of beached 
shipwreck sites, while keeping sites safe from activities such as looting and vandalism (I-14). In 
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some communities, the local populations often drive the efforts to protect such resources by 
participating actively in decision making processes. For example, expansion of the Thunder Bay 
National Marine Sanctuary (TBNMS) was a grass-roots effort where the community came to the 
Sanctuary managers to prompt expansion rather than the other way around. And in reality, “I 
don’t think I can think of anyone who’s not really a stakeholder” (I-6). 
In many cases, management of this type of resource requires collaboration with multiple 
stakeholders and a balance of goals and needs (I-2). There are avenues to find partners with other 
agencies (e.g. Fish and Wildlife, Coast Guard, Border Patrol) or environmental groups (e.g. turtle 
hatchling watchers, beach cleaners) that are at a site with regularity, doing other work (I-27; I-
32). And often agencies “utilize the skills and resources of other organizations and dedicated 
people. And that gets a little tricky because they don’t always have the same mission. So they’re 
doing stuff because we really need them to do stuff, but sometimes they’re doing it in different 
ways” (I-28). But crowd sourcing and citizen science are gaining popularity of use, especially 
with fields like archaeology that are often understaffed and underfunded. Not only does citizen 
science make the public stakeholders through interacting with the resource’s documentation and 
monitoring, it also helps spread the word to other groups, other generations, by teaching the 
public to teach others about the value and the use of the resource (I-9). In essence, stewardship 
becomes a major strategy for beached shipwreck management. In some states,  
as soon as the state registers the site they throw a blanket over it and no one is 
allowed near it. And that really takes away, or would take away one of our most 
critical tools for ensuring, or at least monitoring its stewardship and its 
preservation…and so we actually would really want [avocational groups] out 
there as often as possible because they’re the ones who are going to notice stuff 
and just communicate that (I-17).  
 
Another example is the Texas Archaeological Stewardship Network (TXASN) which was 
created as a group of avocational archaeologists entrenched in their communities that “keep an 
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ear to the ground, and when they hear that someone has an archaeological site on their property, 
they kind of appeal to them not to destroy it” (I-27). In these cases, “these people are resources 
more than a battery of university-trained archaeologists going out to study something new. They 
have the experience and the knowledge base” to aid managers in decision making (I-17).  
 Beached shipwrecks as a resource can also become a strategic piece in coastal tourism in 
some areas. An in situ beached wreck could be marketed by municipalities or states to draw in 
tourists, even if buried (I-17). In fact, “it would be cool if you could…have some signage up or 
something, and remind people that it’s protected. I like that idea. I think people walking the 
beach would appreciate to see that kind of thing” (I-13). These resources are a “big draw 
particularly on the Outer Banks, or on the beach. It’s a resource for the town or the state from a 
tourism and an economic standpoint too. You’re probably better off not putting it in a museum; 
leave it out there where people can come see it and explore it themselves” (I-3). In some cases, it 
can help a community brand itself, where it becomes part of an identity that is used to promote a 
region or area (I-6).  
Discussion  
  
Similar to data presented with the pre-test, results of the coding and attribute comparisons 
show some variation amongst manager response based on gender, region, and resource type 
managed. The greatest variation lies with a combination of differences in gender and region, 
showing that these characteristics had an effect on the managers’ perceptions and decisions 
regarding beached shipwreck management, challenges to management, and strategies for 
management. Although it can be argued that there are not enough representative cases to make 
an argument for significant variation—as the goal was to have a data set limited to a specific set 
of managers—there is enough variation to glean a pattern of affect, however small, on the 
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managers’ responses, showing that resource type, region, and particularly gender play a role in 
how the resource is perceived and handled by managers.   
In coding of manager interviews, perceptions of the resource—by both managers 
themselves and by the public in general—became a dominant theme in the data, relating to all 
other themes and sub-themes. It can be argued then, that perceptions of the resource (i.e. value, 
importance, use, roles, information provided, and risk to and from) are a major component of 
how and what management occurs for the beached shipwreck resource. With that in mind, it was 
originally hypothesized that there would be discernible bias against the resources—in terms of 
being a resource of some value or use—both overtly and inherently expressed. However, bias 
against the resource was extremely limited, specifically to natural resource and general resource 
managers. Terming the resource as a “nuisance” was confined to only one manager’s constraints 
in having no time, staff, and funding to make the resource a priority. For example, this particular 
interviewee argued that  
if you go on to work for coastal zone management organizations of any kind 
where you’re actually managing hands on stuff, the preservation of shipwrecks 
and the recording of shipwrecks is not as easy as it looks. There’s a lot of 
coastline that you’ve got to cover. If you have certain responsibilities and your 
day-to-day work, assuming you don’t have the staff of ten maritime 
archaeologists on stand-by, the reality is you get bogged down in all the other 
stuff you have to do. And you get the call that there’s a piece of wreck you know 
Joe Smith called in or showed up at the Visitor Center and said you need to get 
out there. You’re going to find, I guarantee, you’re going to find it very difficult 
to get right out there. And there, even if you do get right out there, uh, depending 
on the mission of your organization, you’re probably just going to take some 
pictures and map it and compile a file and that’s about it. And after awhile, you 
know, the public is going to get on your case if they think it is important and – so 
it’s just harder than it looks from a distance…you become an overall manager of 
something, um, you got so many plates going at once that piece of shipwreck on 
the beach is like “Oh that’s nice” and if you don’t have staff or money, you know, 
after a while it’s like a nuisance…But, out in the broader world where you’re 
taking care of a lot of different things it’s, uh, you know, you’ve got 
to maintain…is you enlist a bunch of volunteers and community members to 
maybe be the responders and go out and record stuff…But, again you got to 
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manage a lot of people. Also not easy either so, I guess that would be my parting 
shot. It’s really an interesting topic and they are really neat but in terms of real life 
management there’s just never enough resources dedicated to really, you know, if 
you’re a state agency, federal agency I can guarantee you’ve got a bare bones 
staff and budget (I-28).  
 
As previously mentioned, program constraints in the form of funding, staff, and legal precedence 
are considered some of the most obvious, and sometimes most detrimental constraints to 
management for the resource managers. In this case, these constraints also affected the 
interviewee’s perception of the resource and also what could be done for it in terms of its 
management. In contrast, other managers did not seem to realize that they actually found value in 
the resource, as they were focused instead on the difficulty their management may present. 
Despite saying that nothing could be learned from the resource, they proceeded to explain ways 
that the beached shipwreck can be beneficial in the information that they provide—e.g. climate 
change, presence of the resource in general, and patterns of construction. The potential value and 
use of the resource can be seen in  
how the resource managers and the staff there dealt with these wrecks as 
significant archaeological resources, not just something that showed up. Also as 
something that because of their, I guess their accessibility for lack of a better 
word, made them powerful tools for interpretation, not just of maritime history 
but of archaeology; how do we do what we do? I mean it’s one thing to explain or 
do a documentary where you’re digging on a wreck of documenting it underwater 
but on a beach it’s there for everybody to see and it’s also a perfect way we can 
get people involved…to participate in the meaningful excavation and 
documentation of beached shipwreck remains (I-31).  
 
The beached shipwreck then has value and importance mainly in its informational role. The 
information they are seen to provide varied amongst the interviewees but related mostly to its 
ability to provide tangible connections to the past, through historical and socio-cultural contexts. 
The resource’s link to climate and shoreline change was also expressed for by several of the 
managers, and the resource’s ability to provide environmental and physical information was 
 255 
becoming more important in data collection and management decisions. Along those lines, 
climate change is a growing concern for managers as well, in terms of both it’s effect on the 
resource and perceptions of its occurrence along the eastern seaboard. Although climate change 
denial is of regulatory concern for some managers, physical changes in shoreline and exposure of 
the resource are major considerations for effect on resource stability and how the resource can 
and will be managed as changes continue to occur. Most of the managers work on an ad hoc or 
case by case process, even within a larger regulatory framework. While some state and federal 
entities are preparing extensive plans for climate change (e.g. Maryland), most entities are still 
focused on a reactionary basis to issues of change and stability.  
 Stability was not easily defined amongst the managers interviewed for this project. The 
quality of stability was considered often too site-dependent to have a set definition; however, 
several of the managers determined stability to be a level of embeddedness that would guarantee 
physical coverage, or even an “out of sight” condition being considered the most stable or ideal, 
if stability is possible at all. Therefore, there was no normative consensus on what are considered 
acceptable conditions for the beached shipwreck resource in terms of its stability. This provides 
potential conflict for a cohesive management of beached shipwreck resources within and 
between various regions. But many of the managers did agree on what constituted unacceptable 
conditions for this resource: gone, but especially gone without some form of recording and 
documentation. The issue then becomes how do these managers prevent getting to this 
unacceptable condition of a resource lost without documentation or data recovery, especially 
when many of the management schemes are reactionary? This is where the field assessment and 
development of innovative strategies for data collection come into play in the management of 
beached shipwreck resources, which will be discussed in the next chapter. Additionally, 
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regulatory and program stability was an issue for some managers and this was a point that was 
not previously considered by the author when attempting to define beached shipwreck stability. 
Legislative and program inconsistency are considered hindrances to the management of beached 
shipwreck resources because the varying rules and regulations cause confusion for the public. 
Despite varying needs and capabilities of management entities and specific sites, there was a call 
from several of the managers to provide a more consistent, cohesive legislative and 
programmatic framework on a regional basis, of best guidance practices to prevent issues that 
arise in terms of jurisdiction, ownership, and use. These standards of practice and baseline 
parameters would need to be both consistent and flexible, appropriately working within state and 
federal waters.  
 In terms of beached shipwreck use, all stakeholders have varying uses for the beached 
shipwreck resource ranging from consumptive (i.e. economic and recreational) to non-
consumptive (i.e. symbolic and informational) uses (Figure 146).  
 
FIGURE 146. Variety of Stakeholders and their use of resource 
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There is also a large spectrum of stakeholders, but given the interview data they fall into three 
main roles: regulatory (red), advocacy (green), and stewardship (orange) (Figure 147). Entities 
such as state historic preservation offices, state underwater archaeology programs, and federal 
cultural and archaeological resource programs fill a regulatory role as stakeholders on a broad 
and strategic level, providing legislative and policy support for the management of beached 
shipwreck resources. These entities develop the larger frameworks and the specific strategies of 
management into which the beached shipwreck resource fits.  
 
FIGURE 147. Spectrum of stakeholders 
The public at large plays a broad and normative role as stakeholders for this resource. They can 
prompt the regulatory stakeholders to make broad changes to regulations and management 
strategies, and provide a check on other stakeholder groups in terms of normative behavior. As 
we move upwards, we find that educators, businesses, tourists, museums, historical and 
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archaeological societies, and friends groups provide both normative and strategic roles, helping 
to advocate for the resource both with the general public and with regulatory stakeholders. These 
groups have both narrow and broad roles, providing educational, economic, and structural 
support and incentives for protecting the resource. Local communities then, have the most 
strategic and narrow influence on beached shipwreck management due to their ties to the 
resource on a continuous, daily basis. This stakeholder group’s close ties with the resource 
allows them not only a better understanding of the physical and cultural nature of the site and its 
associated landscape, but also helps them provide more specific influence on policy and 
legislation. This places them strategically as stewards who can then monitor and protect the 
resource proactively.  
 As previously stated in Chapter 3: Theoretical Framework, management becomes a 
process of conflict resolution where issues are resolved in favor of specific values. For the 
beached shipwreck resource, management behavior takes on the form of active and/or passive 
strategies that depend on the environmental and socio-cultural conditions of a site and its 
associated physical and cultural landscape. The social and cultural conditions that lead to specific 
behaviors can be function of the managers’ perceptions of the resource, expectations and 
motivations, and factors that facilitate or hinder strategies (Figure 148).  
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FIGURE 148. Theory of Planned Behavior--Beliefs to behavior 
Behavioral beliefs take into consideration the consequences of certain behaviors, i.e. certain 
management behaviors or strategies such as active monitoring programs, removal of the 
resource, or passive signage alerting the public to the resource. Ultimately, what will happen to 
the resource if certain strategies are used for its management? This will determine if a certain 
strategy is favored or viewed negatively as an appropriate for the management of the beached 
wreck resource. Normative beliefs, such as expectations of the public or special interest groups 
to perform a certain strategy, along with a motivation to comply with certain policies and 
regulations lead to social pressures to manage these sites under certain conditions, in this case a 
set of unacceptable conditions that managers attempt to avoid (i.e. resource lost without 
documentation). Control beliefs are considered the most influential factors in management 
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behavior and decision making for the beached wreck resource. Within the manager interviews, 
considerable attention is given to the factors that facilitate or impede the ability to perform 
certain management strategies. Program constraints such as funding, staff and time limit the 
capabilities of performing certain strategies such as active monitoring. Site conditions can also 
limit or impede certain strategies of management such as limiting access or allowing full access. 
Additionally, having access to certain stakeholder groups such as archaeological and historical 
societies, environmental monitoring groups, and local communities may aid in the managers’ 
abilities to perform certain management activities; at the same time, lack of access to these 
groups may prevent certain activities such as active monitoring or conservation. The strength of 
these factors affect the managers’ perceived control on the ability to perform management 
strategies, and weigh heavily against the social pressures and attitudes toward certain strategies. 
A combination in varying degrees of strength ultimately lead to which management strategy is 
chosen for a particular beached wreck site. The entire system of planned behavior, which leads to 
certain management strategies, varies for each manager given their regulatory programs, socio-
cultural landscapes, and physical environments. But in general, program constraints, site 
conditions, and aids to strategies are a major consideration, apart from regulatory policies within 
which the managers must work, for the ability to coordinate appropriate management strategies 
for the beached wreck resource.  
 CHAPTER 7: FIELD-BASED SITE ASSESSMENT 
 
Field-based assessment of the beached wreck sites was done to provide a record of the 
site and a baseline of stability. This in turn reveals what can be learned from the documentation 
and visualization of beached shipwreck sites, and the applicability of the documentation 
strategies used here for management given specific conditions of each site. Field-based 
assessment of case study sites included the compilation of photogrammetry, current site location, 
and imagery which included in most cases, site plans, aerial imagery, and GIS shorelines which 
were available for all states through a combination of sources including the USGS Center for 
Coastline and Watershed Studies and state departments of coastal zone management. Drone 
survey and photogrammetry of each site allowed for visualization of each site on various scales, 
providing a view of the landscape, the structure, and elements of detail. This chapter will discuss 
what conclusions can be drawn from documentation of beached wreck sites, particularly 
visualization versus archaeological data analysis, and provide an assessment of the applicability 
of these techniques to address stability and management, and potential strategies of management 
using a comparison of the case study sites. 
Ada K. Damon 
 
Current location of the wreck at Steep Hill Beach was mapped using ArcGIS in order to 
compare the current location with historic trends in shoreline change using data from the 
Massachusetts Coastal Zone Management Office (Figure 149). The entire island landscape itself 
moves, slightly shifting shape, moving the wreck inland and rotating it horizontally. But as 
previously mentioned, the geomorphology in this case provides a solid foundation for embedding 
the wreck and ultimately survival of the resource.  
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FIGURE 149. Shoreline change and beached vessel site (Jones 2016) 
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Recurring interest in Ada K. Damon depends on its visibility in the landscape. The public 
becomes curious about the vessel remains when it is even minimally exposed above the sand. 
But archaeological interest becomes greater when the vessel is more visible and the option for 
some excavation more conceivable. When the vessel was exposed in the summer of 2015, 
students were given an opportunity to experience professional archaeology hands-on through 
SEAMAHP and Salem State University in conjunction with the Massachusetts Board of 
Underwater Archaeological Resources (MBUAR) (Figure 150).  
 
FIGURE 150. Excavation of vessel remains (Mastone 2015).  
Through systematic examination of the ship remains, students examined ship construction and 
geomorphology, including any changes to the beach since the vessel grounded in 1909. Students 
quickly learned the difficulty of examining archaeological remains in the high energy intertidal 
zone, and how coastal processes affect not only the ability to see and touch, but also to preserve 
and monitor. This also prompted the consideration of other techniques of documentation and 
visualization of the site. The vessel also garnered interest from Harold Burnham, who works as a 
shipwright and consultant for the Massachusetts Department of Conservation and Recreation, to 
provide insight into regional shipbuilding techniques of that time period. Students completed a 
site plan of the vessel with scaled drawing of components such as the stem and stern posts.  
 264 
In 2016, the organizations--including a new class of students--returned to the site, which 
has remained more exposed since the previous season (Figures 151 and 152). This exposure 
allowed for some additional excavation of sections of the vessel in order to expose construction 
features unseen in the previous season’s examination (Figure 153). In addition to excavation and 
hand-drawn documentation of site plans (Figure 154) prepared by students, it was also 
determined the aerial documentation of the site would be beneficial to gain a better visualization 
of the vessel’s relationship within the landscape as there were documented shifts in both the 
island and the vessel’s orientation over time.  
   
FIGURE 151.Vessel remains 2015 (Jones 2015).   
 
 
FIGURE 152. Vessel remains 2016 (Mastone 2016).  
 
 
FIGURE 153. Stern excavation (Jones 2016).  
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FIGURE 154. Site plan (Mapped 2016 Field Crew, image Annika Heinold 2016) 
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Aerial drone survey was then completed by Dr. Stefan Claesson (Institute of Maritime History), 
videography by Leland Crawford (University of Southern Denmark), and mobile 
photogrammetry by the author. Aerial drone survey and associated photogrammetry provided 
both large scale and detail level visualization of the site at a rapid rate of data collection. Photos 
taking via drone (Figure 155) aided in placing the site within the larger landscape, providing 
visualization on the relationship between the wreck site and associated geomorphology and 
shoreline configuration. These digital aerial-based techniques aided in analyzing the vessel’s 
general shape, layout, and orientation, while hand-drawn plans from traditional baseline and 
offset measurements and mobile photography provide the feature and object-level details to 
better understand the vessel’s ship construction.  
 
FIGURE 155. High-altitude aerial survey (Claesson 2016) 
Photos taken on the ground allowed for more detailed inspection of the site and provide the basis 
for 3D modelling of features. The entire drone survey took less than 30 minutes to complete, and 
imaging was performed using ReCap360, an Autodesk product designed to create 3D models 
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specifically from drone surveys, shows accurate detail of the site, allowing for measurements to 
be taken straight from the model (Figures 156 and 157). Access to this software was restricted to 
Dr. Claesson’s use given its cost and general availability.  
 
FIGURE 156. ReCap 360 imagery (Claesson 2016) 
 
FIGURE 157. ReCap 360 imagery (Claesson 2016) 
The output produced some archaeological data for analysis of features in terms of ship 
construction and level of sand coverage. Videography was a more time-consuming process, 
 268 
although still only taking approximately 45 minutes to complete. Frames every 5, 10, and 15 
seconds were separated in AgiSoft Photoscan software (a more accessible software package) to 
create 3D models of the wreck. An image of the stem post (Figure 158) exposes detail of the 
structure including framing into the stem. Videography provided thousands of photos to utilize 
within the photogrammetry program, making the process of modeling extremely time-consuming 
and tedious. However, the outcome is highly accurate and precise but relies on the expertise of 
the user in understanding the nuances of the photos and algorithms of the programs to overlap 
appropriately. The use of the videography technique has potential for both visualization and 
analysis of construction features.  
 
FIGURE 158. 3D model of stem post created from videography (Crawford 2016) 
Utilizing AgiSoft’s Catch 123 mobile application took approximately 10 minutes to gather 
photos for modeling of the stem post. The application allows for only 70 photos to be taken of 
the structure at one time. The data is processed by the application itself without influence from 
the user. The processing time, given access to an appropriate cell or wifi signal, can take several 
hours to complete via the mobile phone. However, the application provided extremely detailed 
and accurate imaging of the stern post that can then be rotated and used as an easily distributed 
visualization for use (Figures 159 and 160).  
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FIGURE 159. Photogrammetry of stern using mobile app 
(Jones 2016) 
 
FIGURE 160. Photogrammetry of stern using mobile app 
(Jones 2016) 
This technique proved to be the most convenient method of data capture given the short period of 
data collection needed and the accuracy of the data produced. However, visualization is the main 
use of this data at this time. It can be extended to archaeological analysis in terms of structural 
features if the models are converted to the desktop software.  
At this time, the digital data collected provide mainly a visualization product for public 
education—a tool that both the state and Trustees can use to show the public that these types of 
resources exist. In the case of Ada K. Damon, excavation of the site and traditional 
archaeological techniques of measurement provide the most helpful data for the goal of 
understanding the vessel’s construction techniques. However, with more exposure of the vessel, 
photogrammetric documentation can add analytical value to this examination by providing 
details and relationships that can be missed through observation and hand-drawn documentation. 
As with some of the other sites to be discussed, photogrammetry also utilized GPS built into the 
camera to provide positional data that can be tied into points take on the site plans produced by 
the students, essentially georeferencing different data types to each other. The photogrammetry 
techniques used on Ada K. Damon provide rapid data; however, utilizing these techniques 
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required the collaboration of multiple entities with access to the equipment and the programs to 
process the data. In this case, the MBUAR and SEAMAHP were well positioned to access such 
collaborators and utilize the expertise of others. The data, now housed with the state of 
Massachusetts and available to researchers, provides a lasting record of the ship through several 
seasons, visualizing not only the details of the wreck for those interested in ship construction, but 
also how the vessel sits within the landscape from one year to the next. Additionally, recording 
this wreck site has spurned the development a new maritime archaeology, and coastal education 
and heritage stewardship program for the state of Massachusetts (Mires 2017).   
Management of the Ada K. Damon site remains reactive, depending largely on the 
exposure of the vessel for further examination, allowing time for the state’s archaeologists 
enough time to visit while still exposed. With the state’s connection with the managers at Castle 
Hill (i.e. the Trustees), there is increased potential for monitoring the site by property caretakers. 
Limits to this are the difficulty accessing the site—appropriate named Steep Hill Beach—
especially with any bulky equipment. With that in mind, lightweight equipment such as drones 
and cameras are better-adapted and more applicable for quick, rapid assessment of this site. 
These techniques are also applicable for quantitatively assessing the level of sediment coverage 
of the site; this will however, require regular monitoring to acquire the data needed to assess 
change over time.  
 Howard W. Middleton  
 
The site of Howard W. Middleton is a fixture within the mouth of the Spurwink River, 
being exposed by low tides and inundated again every high tide. But the vessel remains deeply 
embedded in the estuary system due to the foundational bedrock and sheltered embayment. With 
the stable placement of the site within the landscape, we are able to visualize how the shoreline 
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adjustment and geomorphology affect the stability of the vessel. Shoreline change has 
continuously shifted over time, pushing the spit further toward the river mouth and creating a 
sand flow that further embeds the wreck, adding to its stability despite changes in the spit (Figure 
161).   
 
FIGURE 161. Shoreline change and vessel location (Jones 2016) 
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Due to the stability of the bedrock within which the vessel lies and the trapping of sand from 
both longshore sediment-transfer and estuary flow, management of the vessel is not a high 
priority. Additionally, archaeological data gathering is limited to times of low tide and fair 
weather. But the site’s stability lends itself to using the vessel as a marker within the landscape 
for monitoring any environmental changes over time.   
The site was initially entered in the Maine Historic Archaeological inventory, and given a 
site number, in 1980 by the Maine Historic Preservation Commission (MHPC). Site coordinates 
were not entered into the inventory until 2007, using satellite imagery. Additional archaeological 
data could not be found during this research project, and the author was directed by the MHPC to 
Dr. Stefan Claesson of the Institute of Maritime History (IMH) for any information that might be 
available on the site apart from the historical data. Dr. Claesson provided a short archaeological 
inventory sheet and two pages about the wreck from a Scarborough historical text (images in 
Chapter 5). However, additional data had not been collected on the site since the 1980s. In order 
to examine the site before extreme cold weather would prevent access, initial survey was 
conducted in October 2015. Additionally, consideration of high and low tides was needed. At 
high tide, the landscape is inundated to the seawall; at low tide however, the vessel is exposed to 
the keel. At this time, it was recorded via drone survey in order to provide details of the wreck 
within the larger landscape (Figures 162).  A site plan was also created from the aerial drone 
survey using geo-referenced points (white triangles) along the structure through ground 
controlled points (Figure 163). This allows for measurements to be taken from the site plan, with 
accuracy within the referenced space.  
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FIGURE 162. High-altitude image of vessel within landscape (Claesson 2015).  
 
FIGURE 163. Site plan (Claesson 2015) 
This data provides general understanding of the wreck’s orientation and relationships to both the 
shoreline and the estuary mouth. It also provides basic visualization of the vessel within the 
larger landscape and has potential for visualizing any larger landscape changes over time, if the 
process is repeated regularly. This rapid collection of data benefits managers more than an 
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attempt at archaeological excavation, which would at this site be highly dependent on timing of 
the tides or would require expensive cofferdam-like equipment to isolate the site for feature 
documentation. Through the georeferenced aerial photos, the spatially accurate site plan can aid 
archaeologists and managers in looking at features such as framing. Furthermore, although the 
site is relatively remote geographically, physical access to the beach at low tide is easy due to the 
flat, wide beach. This would be conducive for the use of more technical equipment, which are 
not applicable at other sites.  
Photos were also taken at ground level around the vessel. These photos were 
georeferenced using a GPS attachment to the camera. As an early attempt at the 
photogrammetric process within this research, there were unforeseen issues with gathering data. 
In this case, it would have been more reasonable to access the site at times of less frigid 
temperatures. And a target system such as was used at the O’Keefe site would have helped not 
only guide the data collection process but also been a better system accurate data capture and 
processing. Difficulties with processing the photos occurred due to the standing water within the 
vessel, causing reflection off the water surface. This created problems with overlapping the 
photos in PhotoScan to create accurate models of the entire vessel. Therefore, photos were 
focused on individual features within the site level. Even with a decreased number of photos to 
focus upon, low resolution data processing took days to complete using PhotoScan software. 
This led to grainy models of the features; however, on this level, we are able to capture details of 
the structure such as scarfing of the keel (Figures 164 and 165). Higher resolution processing 
will require access to a different computer system with the necessary components to maintain the 
processing.   
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FIGURE 164. Photogrammetry of vessel (Jones 2016) 
 
FIGURE 165. Photogrammetry of vessel (Jones 2016) 
At this time, the 3D models are merely visualization products, allowing archaeologists or 
managers to gain an overarching understanding of the vessel’s relationships to the physical 
landscape and as a record of how the vessel has created a new habitat for algae and crab. Digital 
visualization of the cultural remains in relationship with the habitat aids in displaying how the 
cultural materials have value outside of the maritime heritage and can be utilized for gathering 
data and better understanding of environmental and physical data. However, this data provides 
only a baseline parameter for further investigation of the wreck site, and it is suggested that the 
survey process be repeated given a better understanding of the site’s physical characteristics. A 
more accurate photogrammetric survey will aid in quantifiably assessing the extent of the scour 
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present within the site and any changes to coverage of the vessel as development continues along 
the spit. Although the site is not continually monitored by specific managing entity, the local 
community is very protective of the wreck, seeing it as an asset that draws visitors to their beach. 
Photographic documentation of the wreck, also a way of updating the State’s heritage inventory, 
is a feasible way to for the local community to contribute to monitoring any changes that may 
occur over time.  
O’Keefe Site 
 
Lying within the dune system of the Outer Banks of North Carolina, the O’Keefe site is 
subjected to the changing coastline and shifts in sand and dunes particularly with large storm 
systems. The Outer Banks have experienced various rates of change (Figure 166), and the 
dynamic northern Outer Banks have shown continued erosion of the shoreline, especially since 
the 1990s. As previously stated in Chapter 5, the area around Corolla is extremely narrow and 
continues to experience barrier island transgression. The narrow island, together with the shift in 
coverage (i.e. exposure and reburial) associated with the storm cycles on the Outer Banks, 
creates a site that is susceptible to fluctuations in stability through exposure of the vessel. Despite 
long term trends in overall shoreline erosion, the wreck is typically protected by the dune system 
and dissipative summer beach profiles. However, in the late fall and winter when hurricanes and 
nor’easters create increased erosional profiles, dunes can become scarped and changes to the 
beachface reveal the wreck, sometimes large sections of the vessel being exposed for several 
weeks at a time before being reburied. Given the lack of foundational bedrock support seen at 
sites such as Ada K. Damon and Howard W. Middleton, the O’Keefe site’s stability is highly 
dependent on the vessel’s burial within the dunes. But this system itself is susceptible to damage 
during severe storm cycles.  
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FIGURE 166. Shoreline change and site location (Jones 2016) 
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The shipwreck was archaeologically recorded in 2010 under the direction of Drs. Bradley 
Rodgers and Nathan Richards at East Carolina University as a field school endeavor (Figure 
168). Documentation, which included the opening of a test trench, suggested the remains 
represent a vessel that would have been approximately 130-170’ long, with a 30-35’ beam and 
tonnage of ~300-500 tons. Given this, it is believed the remains may likely be that of a 
nineteenth century sailing vessel. The vessel was again reburied, being only partially exposed in 
various degrees over the next several years.   
 
FIGURE 167. Site map (Richards and Rosted 2011).  
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However, in October 2015, Hurricane Joaquin drove through the Caribbean, also giving force to 
a large storm system that affected the southeast, causing flooding and coastal erosion. Along 
with this came the exposure of the O’Keefe site again. It was discovered through social media 
that the site, located off Albacore Street on Corolla Island Beach, was exposed out of a dune 
scarp beneath private property (Figure 169).  
 
FIGURE 168. Exposure of vessel in 2015 (Good 2015) 
In an effort to record the site before it was reburied—locals said it was the most exposed it had 
been in some time (Good pers comm 2015)—researchers from the North Carolina Coastal 
Sciences Institute (CSI) (Dr. Nathan Richards, John McCord, and Ryan Bradley) aided in 
documenting the vessel via aerial drone survey and photogrammetry. Photos were taken via 
drone using a target system, focusing on site features and the wreck’s orientation on the beach 
(Figure 169). The drone survey and target system utilized only approximately 250 images and 
gathered data rapidly. 
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FIGURE 169. Documentation of vessel using a target system (CSI 2015).  
Digital models produced through photogrammetry visualize the vessel’s relationship with the 
landscape. The model shows how the vessel sits within both the dune and the beachface, and the 
depth of burial at the time of recording (Figure 170). 
 
FIGURE 170. Photogrammetry of vessel (McCord 2016) 
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The current data serve as a baseline and further documentation within this process would provide 
quantitative analysis of changes in depth of sand coverage and shifts in the dune system, 
especially after severe storms. The targeted system provides the most accurate feature data 
compared with the data collection at other sites. This rapid data collection technique is highly 
applicable to this region given the physical characteristics of the site and the limited time the 
wreck may accessible after initial exposure. Without exposure, some form of excavation or other 
technical process would be required to further examine the site; this would be unlikely without 
collaborative efforts such as the 2010 field school documentation. This digital data allows 
managers and archaeologists to view specific features of the vessel’s construction that may be 
difficult to access in person. A georeferenced site map of the vessel created through this process 
can also be uploaded into platforms such as Google Earth (through KMZ files), where timeline 
features can show the relationship between the wreck’s location and shifts in shoreline over time. 
This is an easy and accessible visualization tool for informing the public and the local 
community about the presence of this type of resource along the Outer Banks and how physical 
stability is defined for cultural resources in this region. The site has also continued to partially 
rebury and re-expose since this time, being monitored by local residents who provide updates to 
CSI researchers and photos to social media (Figure 171). 
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FIGURE 171. O'Keefe site (Good 2016) 
Give that the vessel draws attention from beachgoers and has become an important fixture in the 
landscape for local residents and is highly accessible when exposed, the community has a chance 
to become stewards of the vessel. As they continually draw the attention of archaeologists and 
other researchers to the exposure of the vessel through photographic documentation of change, 
they aid in producing a lasting record of the shipwreck site over time, as well as changes to the 
dune and beachface.  
Ponte Vedra Shrimp boat  
As previously discussed in Chapter 5, South Ponte Vedra Beach is in a zone of extreme 
erosion; however, Figure 172 shows a more detailed relationship between shoreline change over 
time and the vessel’s location. There have been times where the width of the beach at this 
location was drastically further inland, and the wreck would have been inundated at periods of 
high tide. In more recent times, however, the shoreline has accreted in this section of the beach 
following a beach renourishment project (USACE 2016). 
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FIGURE 172. Shoreline change and vessel location 
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In this section of South Ponte Vedra Beach, the high dune system has prevented the loss of the 
vessel’s structure. Although the sediments are poorly sorted and unconsolidated, the presence of 
vegetation within the dune system provides stabilization to the physical structure of the dunes 
and the dunes nearly cover the wreck in total.  
After initial recording of the vessel in 2013 by LAMP (Chapter 5), accounts of the 
wreckage have been quiet since 2013. But upon survey of the beach in June 2016, the wreckage 
was again slightly exposed following a late spring storm in the region (Figure 173); 
approximately 11.9 ft. of the vessel, oriented east to west, extended out of the dune. A drone 
survey was conducted with aid by Kevin Gidusko from the northeast regional program of the 
Florida Public Archaeology Network (FPAN) (Figure 174).  
 
 
FIGURE 173. Exposure of vessel remains (Jones 2016).  
 
FIGURE 174. High-altitude photo of vessel (Gidusko 
2016).  
Scaled photos were taken in addition to the drone survey, and photogrammetry in AgiSoft 
Photoscan was used to complete 3D models of the site (Figures 175 and 176). The addition of 
tape measures adds scale and context to the photogrammetry and points were georeferenced by 
the features in close proximity to the site (e.g. housing structures). Although the tapes provide a 
scale, a targeted system would be more applicable to provide more accurate measurements and 
processing of data, similar to what was done at the O’Keefe site, NC. Additionally, with minimal 
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exposure of the vessel at the time of survey, scaled photographs and hand-drawings were also 
sufficient to gather data on construction features., while aerial photos serve mainly to visualize 
the vessel’s relationship with the landscape.  
 
FIGURE 175. Photogrammetry of vessel (Jones 2016) 
 
FIGURE 176. Photogrammetry of vessel (Jones 2016) 
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It is not known whether the site was either destroyed or simply reburied after Hurricane Matthew 
in October 2016 due to the flattening of the dune system (Figure 177). Further examination of 
the site will need to occur using other methods of investigation (e.g. magnetometry, GPR).  
 
FIGURE 177. South Ponte Vedra after Hurricane Matthew, Oct 2016 (Miller 2016) 
As with the data processing done at the Howard W. Middleton site, low resolution processing 
resulted in grainy models. However, the models developed via the drone and photogrammetry 
are a visualization tool for construction features. The data also who the the relationship between 
the vessel and the dune system, the dunes providing stability of the site through by burial of the 
vessel. This stability also became very important after the dune system collapsed during 
Hurricane Matthew, if it is considered to have encased the wreck even further.  
Given how little of the vessel was exposed at the time, drone and photogrammetry could 
add little data in terms of construction features for further analysis of the vessel as a shrimp boat 
example. Details concerning such construction patterns, as well as site depth and extent, require 
traditional excavation techniques and/or other geophysical approaches (e.g. GPR or 
magnetometry). However, if substantially exposed in the future, either naturally or by 
excavation, the drone and photogrammetry techniques provide easily accessible and highly 
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accurate data related to vessel features that can supplement hand-made and digital drawings. 
FPAN has been using this case as an example of how quickly the cultural heritage can be 
impacted, even lost, on dynamic coastlines (Gidusko 2017 pers. comm.). As such, it has spurned 
the further development and support for the Heritage Monitoring Scouts (HMS), a publically-
engaged program within FPAN that monitors and documents changes to archaeological sites at 
risk such as those on the coast that may be affected by shoreline change and sea level rise. 
Collaborative monitoring of both cultural and natural resources is of growing interest to 
professional and volunteer groups through the state of Florida, and in some cases is the only way 
certain sites will be continually examined. Continued monitoring of the South Ponte Vedra area 
should focus on the reestablishment of the dune system and if changes to this present any 
opportunities for further exposure of the vessel.   
Discussion 
This research shows that the documentation of beached shipwrecks provides pertinent 
data relevant to coastal, cultural and natural resource managers. The lasting record provided by 
their documentation offers conclusions about the vessel and its role in the physical and cultural 
landscape; for example, structural features and details are of major interest to historians and 
archaeological researchers, and the documentation of beached wrecks such Ada K. Damon 
provide clues to patterns of ship construction and various vessel types--historic and modern--
sometimes filling a gap in the knowledge base. Because they also constitute more than 
disarticulated pieces, they provide not only structural details, but also historical, cultural, and 
situational context. Examination of the resource within the landscape also exposes how local 
communities and visitors to these sites relate to and understand the history, culture, and physical 
environment of an area or region through their interactions with the vessel. For example, both 
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Ada K. Damon and Howard W. Middleton sites provide public access to histories of their 
regions’ resource exploitation, adaptation and reuse, and opportunities for community 
stewardship.  
Beached shipwreck documentation is beneficial for gaining a better understanding of 
high energy environments, coastal processes, and site formation processes. In this they are seen 
as ‘living laboratories’ (Langley 2017, pers. comm.). As an embedded part of the landscape, 
beached shipwrecks represent markers in identifying patterns of seasonal and long-term trends in 
beach changes and revealing any unique shifts away from the trends. The documentation of 
baseline parameters provide data to showcase geomorphological changes in shoreline, such as 
sea level rise and erosion/accretion, and severe storms cycles. As intertidal fixtures in some cases 
(e.g. Howard W. Middleton), documentation also reveals reuse of the structure as a complex 
coastal habitat, providing environmental data along with the cultural and historical. Additionally, 
the relationship between the archaeological materials and the geomorphology showcases the 
variability of regional geomorphology and its effect on resource stability within the coastal zone. 
For example, the northern region of the Eastern Seaboard experiences greater foundational 
stability given the lingering effects of glaciation and the firm bedrock infrastructure, as well as 
increased sheltered embayments. The southern region however, is made more vulnerable by a 
foundation of typically unconsolidated marine deposits and greater exposure to open-ocean 
processes.  
These are key characteristics for managers in not only defining the stability of a site, but 
also addressing strategies for protection and preservation. Underlying geology and characteristic 
geomorphology determine not only the site’s physical stability but also what strategies are 
feasible and appropriate within the goals and means of the managers. For example, excavation is 
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more appropriate for a wreck site such as Ada K. Damon whose stable coverage prevents further 
examination when the goal is a better understanding of ship construction. For the O’Keefe site, 
regular, active monitoring, especially after severe storms events, is more feasible as the site is 
easily exposed for longer periods of time and there are opportunities for community 
documentation of the vessel.  
One question of concern is the applicability of certain documentation techniques to the 
archaeological investigation of the beached shipwreck resource. Photogrammetry and drone 
survey was available to every site investigation, which emphasizes its utility and availability on a 
larger scale of archaeological research.  Photogrammetry via drone has proven to be a rapid 
technique of data collection, especially in areas where other equipment is difficult to utilize or 
other techniques inapplicable (e.g. excavation) given environmental or managerial constraints. 
Data are georeferenced using a target system or GPS added to the camera, and provide precise 
and accurate measurements from the photos and models of site plans. Access to drones is 
becoming increasingly widespread as the costs of the machines are decreasing and collaborative 
use between programs and entities increasing. Issues can arise however, with the processing of 
the data such as access to appropriate software and associated computers, as well as expertise 
and time of processing. The software can be expensive and the computers needed to run the 
software need to be powerful in order to prevent prolonged processing time. And although 
programs such as Photoscan have developed an easy step-by-step guide to completing a 3D 
model, knowledge of the intricacies of each step are beneficial to produce the most accurate and 
complete models. But as with access to the drones, collaborative access to software, hardware, 
and expertise is becoming a norm for data processing as well. With that in mind, combined drone 
survey and photogrammetry are highly applicable for the documentation of beached shipwrecks, 
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being a rapid process of recording sites that may offer limited time to access. Although baseline 
and hand measurements are essential data, site plans can be created with precision in a short 
period of time through drone and photogrammetry, ideal for programs with limited funding, 
staff, and time.  However, the goals of the managers must be taken into account and a 
consideration of what value is actually added by using the drone and photogrammetry 
techniques. Although there is potential with these techniques to gather quantitative data for 
analyzing structural change or sediment coverage, the techniques have primarily been a method 
of site visualization, which as such, fulfills the current goals of site managers as they actively 
seek to engage the general public in an understanding and appreciation of these types of coastal 
cultural resources. In order to fulfill other goals and answer other research questions, the drone 
and photogrammetry techniques work best with other documentation methods such as 
excavation. 
 CHAPTER 8: CONCLUSIONS 
 
Through case studies along the eastern seaboard, this dissertation has examined the 
factors that contribute to beached wreck stability by placing the resource in a socio-
environmental context, and examining how compromises to their stability in turn, create 
management challenges. This has included a comparative analysis of documentation of sites 
within their specific context (social, cultural, physical), a discussion with managers on their 
perceptions of the resource and challenges to the resources’ management, and the assessment of 
drone and photogrammetry techniques for documentation of these resources. Given the 
discussion and conclusions from the previous chapters, this chapter will examine potential 
strategies for beached shipwreck management and discuss the direction of future research for 
coastal cultural resource.  
Development of Assessment Strategies 
 
A common constraint for some managers is that beached shipwrecks, and maritime 
cultural resources in general, are often absent from the database of resources for some state and 
federal programs. Baseline data for these resources is lacking and prevents an awareness of the 
resource within the larger physical, cultural, and historic context of coastal area or region. 
Therefore, baseline documentation is essential to gain better understanding of the beached 
shipwreck resource, both culturally and physically. Photographs, site coordinates, and site details 
at a minimum, can all provide useful data of not only a single occurrence of a site’s condition, 
but also its changes over time. This includes documentation of site formation processes such as 
geomorphological characteristics, the effects of waves and tides, sand movement and coverage, 
the presence of biota, and the interaction with cultural forces—ultimately, how all of these 
characteristics affect stability and the ability to manage. Best-practice guidelines need to take 
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into account the socio-environmental context of a specific site and the general nature of cultural 
resources and management practices in the coastal zone, in order to develop innovative short and 
long term management strategies for beached shipwrecks. These guidelines are based on how 
stability is defined and the assessment of risk.  
Defining Stability 
	 
Managers cannot successfully and appropriately manage these sites without the 
foundational understanding of what defines stability and drives changes from a stable point of 
being. These definitions are unique to each site despite regional similarities. In some areas, local 
geomorphology has meant that sites have survived well, especially where sand has inundated 
cultural resources, protecting and preserving archaeology. In other words, there is regional 
variation in the affect of coastal geomorphology on beached shipwreck resource stability. For 
example, wreck sites at both Higgins Beach, ME and Steep Hill Beach, MA continue to survive 
despite both daily and period exposure. Stability can also be defined in terms of cultural 
interactions. On high traffic beaches such as Corolla, or moderately trafficked beaches such as 
Higgins Beach, Steep Hill, and South Ponte Vedra, there is greater opportunity for beachgoers to 
interact with exposed wrecks, especially after storms. Evidence of walking on remains, digging, 
and even removing pieces is seen at most of the sites. Regulatory issues also affect site stability. 
Lack of acknowledgement as a valuable resource or some form of even reactionary management 
has and can lead to loss of structure and potential information.   
Although needs and capabilities vary between programs and managing entities, 
regulatory consistency and cohesive frameworks that are flexible enough to provide adaptations 
for specific site and program characteristics, but rigid enough to produce standards of practice 
are key to providing acceptable conditions for the beached shipwreck resource. This is achieved 
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through a set of best-practice guidelines for documentation for beached shipwrecks, which afford 
managers the opportunity to record a single instance of exposure and/or monitor a site over time, 
and gather data that is easily accessible to managers of similar sites. Documentation before and 
after extreme events, or even just once a year can provide visualization of changes over time. 
Being quick and increasingly affordable, the drone and photogrammetry procedure provide this 
rapid evaluation, even without 3D analysis. Photographs and GPS coordinates provide 
visualization of the site at particular space in time that can be utilized to compare with any 
previous documentation.  
Stability Assessment 
Emphasis in coastal management varies between adaptation to coastal change and 
defense against changes. In taking a risk-based approach to management but instead applying the 
concept of stability, the aim is to address what drives stability and the probability of that driver 
happening. This leads to identifying the potential causes of damage or loss and ways to reduce or 
manage for them (MacInnes 2008). In essence, what drives stability, which weighs more heavily 
in decision making about the management of the resource. Stability assessment for the beached 
wreck resource includes the identification of threats to stability, an assessment of the likelihood 
of a threat impacting the site, and an assessment of the consequences if the threat occurs. The 
level of stability can be evaluated in terms of the likelihood compared to the consequences 
(Bickler et al. 2004). This allows the managing stakeholders to prioritize protection and 
activities. For example, the stability of the Howard W. Middleton site is derived mainly from 
daily exposure through intertidal processes, extreme weather patterns, human interaction during 
periods of low tide and high beach traffic, and the presence of biota. Extreme temperature 
changes, especially icy conditions, have the potential to damage structural features; this is 
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however, offset by daily protection from tidal inundation. The likelihood that human interaction 
puts the threatens the vessel’s stability is also minimal, given that access is limited daily and 
seasonally. Therefore, it can be concluded that there is minimal threat of ongoing damage to the 
site. However, regular monitoring would support these claims by providing data over time, 
something that has not been attempting by any managing entity.  
Threats to the stability of the Ada K. Damon site come in the form of exposure to 
intertidal processes and human interaction. The site is sheltered by Plum Island to the northeast 
and benefits from sediment transport via the Merrimack and Ipswich Rivers. Threats to the 
resource comes from exposure during times of extreme winter storms that uncover portions of 
the site, although this is sporadic and the site is generally reburied quickly within the wide 
beachface. Exposure also puts the site at risk to cultural interaction. This does not present a 
substantial threat as foot traffic on this particular beach is minimal, even during summer months. 
Therefore, the greatest threat to stability is site exposure in general. Now that the site is regularly 
inspected and falls within the purview of the Castle Hill managers (i.e. the Trustees), there is 
more likely to be a presence to monitor times of exposure and any interactions with the site, 
natural or cultural. Threats to O’Keefe site stability include shoreline erosion and dune scarping, 
severe weather events, and human interaction. Unfortunately, little can be done to combat the 
effects of severe storms; however, being aware of these processes and actively monitoring the 
site before and after events and during seasonal shifts will aid in understanding how these 
changes alter the site and the vessel’s structural integrity. The most combatable threat then is 
interactions with the public. When the site is exposed, the public are curious but in North 
Carolina this curiosity has been seen to include removal of pieces from the vessel. This present 
challenges to the physical integrity of the site and diminished context and information that can be 
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gleaned from the vessel. Attempts to prevent these behaviors are one of the management 
priorities within the state, but this requires changing the public’s perception of the resource on a 
fundamental level. As evidenced by both the loss and reburial of the sites at Cumberland Island 
and South Ponte Vedra respectively, severe storms events are a major threat for these sites. 
However, reactionary management of these vessels is also detrimental to their survival, 
preventing any long term documentation of the sites.  
Although stability can be assessed and management measures implemented to reduce 
threats, they can rarely be totally eliminated. This acknowledges that protection of coastal 
historic and cultural resources from certain processes is not always possible. Thus, there are 
measures that can be taken to ensure the resources are fully recorded and understood (Hunt 
2011). Although many of the managers work through an ad hoc system within their larger 
regulatory frameworks, the collection of baseline data is necessary to assess risk and prioritize 
resources and management strategies. Despite programmatic and regulatory challenges such as 
lack of funding or staff, managers can utilize various stakeholders to help implement 
documentation strategies. This is an area where local communities or citizen science initiatives 
can make major contributions to locate, record, and monitor coastal sites. 
From data gathered via rapid documentation, a stability index can provide information 
that is specific to a site on both short and long term scales, and applicable to the understanding of 
other sites, beached wreck or otherwise, that might be within the purview of the managing entity. 
A stability index for rock art is the leading example of such indices for archaeological materials, 
aiming for a systematic tabulation, evaluation, and ranking of natural and human processes that 
affect the resource in order to allocate management resources more efficiently (Dorn et al. 2008; 
Cerveny et al. 2016). This example, along with points taken from an integrated ecosystem index 
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(Loomis et al. 2014) provide the basis for developing a system of documentation and evaluation 
for indicators of beached shipwreck stability. The index takes into account the definitions of 
stability exposed through this research, and places them into measureable variables of stability 
(Figure 178).  
 
FIGURE 178. Development of Stability Index (Jones 2017) 
Ultimately, the variables can be weighted according to their importance and provide a 
cumulative grade for site stability that can inform management decisions and policies. 
 
Development of Existing Use Strategies 
 
 Aside from strategies to assess stability and risks to the beached shipwreck resource and 
resource user that ultimately aid in balancing access and preservation, there are also strategies for 
utilizing the resource in a way that benefits both managers and users. These strategies build off 
of existing management structures to develop collaborative approaches to documentation and 
interpretation that utilize stakeholder interest and strengths to promote historical, cultural, 
environmental, and archaeological awareness of coastal resources. Through advocacy and 
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stewardship, as well as advances in sustainable tourism, the beached shipwreck can serve as 
tangible resource for understanding and valuing the coastal environmental holistically.  
Stewardship and Collaboration 
 
To answer the call of stakeholder satisfaction and active public outreach and engagement, 
citizen science has recently been championed as a potentially powerful activity for archaeology. 
Pioneered in the fields of biology and geography, citizen science, utilizes volunteers to collect 
and process data. The volunteers become active participants—or partners—in the scientific 
inquiry, becoming trained to understand the scope, goals, and outcomes of the research (Haklay 
2013; Smith 2014). The infrastructure for citizen science already exists in archaeology with field 
schools, avocational training, site stewardship, donor support, and community archaeology 
(Smith 2014). Citizen science can go beyond academic training and engage participants in the 
scientific experience. Citizen science also provides for a year-round presence by those who can 
respond to local conditions and collaborate on requirements and policies specific to a site and 
region. It also lends itself to the development of in situ conservation techniques and strategies 
that can utilize the expertise of cultural and environmental managers and other stakeholders to 
promote physical stability and combat material deterioration. For example, a wreck tagging 
program developed by Austin Burkhard, a University of Western Florida graduate student in 
conjunction with the state of Maryland and Fish and Wildlife at Assateague and Chincoteague 
Islands utilized QR codes and has proven successful with monitoring the movement of beached 
wreck fragments along the east coast (Burkhard 2017, pers. comm.); this program also has 
potential application for embedded wrecks as well, to monitor potential shifts in site location 
associated with shoreline changes related to erosion, sea level rise, or general barrier island 
rollover. This also allows the public who check the QR codes to also learn about the wreck site 
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with information provided on an internet database. Additionally, with increased use of mobile 
technologies, phone applications present a way to gather data and engage the public as stewards 
of the resource. Local community members for example, are the first source of information on 
exposure of the O’Keefe site at Corolla and can easily provide updated information on location 
and condition.  
Some archaeological phenomena, such as remains in the coastal zone, appear and 
disappear rapidly, requiring a method of data collection that lends itself to citizen science and 
survey, especially as sites such as Ada K. Damon and Howard W. Middleton which remain stable 
enough to be targeted in a program of archaeological inquiry (Smith 2014). Entities in various 
states and programs are succeeding in collaborating with various avocational, state, and 
educational agencies in order to gather and combine data for coastal maritime studies, 
preservation, and heritage management. MUBAR for example, created its Shoreline Heritage 
Identification Partnerships Strategy (SHIPS) program that utilizes local beach-walkers to collect, 
synthesize, and report data on cultural remains sightings (Bensley and Mastone 2014; Mastone 
and Trubey 2007). The program utilizes volunteers in a time of limited government resources, as 
well as bring participatory maritime archaeology to a wider audience. Initiatives like SHIPS 
helped spur more state collaboration with programs like SEAMAHP to bring the goals of data 
collection, education, and training together, as well as presenting new avenues of public outreach 
for managers. This system was tested on the Ada K. Damon site, successfully training students 
and volunteers in appropriate archaeological methods and providing a sense of stewardship for 
the resources through activities that had participants in charge of data gathering, interpretation, 
and dissemination. The site could benefit from documentation during other times of the year as 
well.  
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Similarly, FPAN created HMS to engage the public and local communities to identify 
and monitor at-risk resources along Florida’s beaches. Groups such as these were the first to 
discern changes to the site and landscape at the South Ponte Vedra site. These programs are 
exemplary for their use of citizen science and public advocacy, and their models are easily 
adjusted to other states and programs. Partnerships and use of monitoring and documentation 
programs in other disciplines are a growing aid to archaeologists in the coastal zone. There are 
avenues to find partners with other agencies or environmental groups that are at a site with 
regularity. For example, the Ponte Vedra shrimp boat was first discovered by a local biological 
monitoring volunteer. Similar monitoring programs, both professional and volunteer, are 
working in areas such as the Cape Hatteras National Seashore and should be utilized to engage in 
archaeological documentation and monitoring. These programs also utilize stakeholder strengths 
that might otherwise be unused for use, not only for stewardship of these sites, but also political 
and cultural influence.  
Sustainable Tourism 
Archaeology as a motivation for tourist activities is a growing trend in the tourism 
industry. However, the use of archaeology within the context of tourism is a complex process 
and must balance the range of values and impacts into a market that provides appropriate and 
sustainable feedback. The changes that tourism can bring such as employment and cultural 
interaction also put pressure on the archaeological resources as an asset. Ultimately, impacts 
whether economic or social, can affect behaviors that either threaten or preserve these 
archaeological resources through relationships and incentives (Bonacchi and Burtenshaw 2011: 
541). Despite their growing importance as a sector of the tourism industry, the tangible assets of 
cultural heritage—archaeological sites and artifacts—are fragile and non-renewable resources 
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that are highly sensitive to human use, and require mitigation of the effects of tourist visitation, 
especially in dynamic environments such as the coast (Helmy and Cooper 2002: 516). Along 
with the positive impacts of archaeotourism also comes the potential to cause irreparable 
damage. The need to provide managed and controlled protection however, often conflicts with 
the need for access and marketing that bring tourists into contact with beached shipwrecks (Wurz 
and Van Der Merwe 2005: 10).  
Managing archaeological sites within the context of tourism usually falls within the 
competencies of local and/regional authorities. Tourism is becoming increasingly integrated into 
local and community management. This in turn depends on the capacity of the local system to 
anticipate and cope with the impacts of tourism on archaeological sites and their associated 
communities and physical environments (Coccossis 2009: 52). Archaeological sites are subject 
to pressures from tourist visitation. In cultural terms, sites cannot be considered sustainable if the 
carrying capacities, whether physical, social, or economic, are constantly exceeded (Throsby 
2009: 22). With the often-contradictory goal of access, management of archaeological sites for 
tourism requires an understanding of the threshold of use that a site can sustain in order to 
continue to be of benefit as an asset to a community. Increased concern over these resources is 
leading to the development of heritage management manuals and best practices that attempt to 
maximize access and quality of visitor experience while minimizing the impact of the resource. 
Management of archaeo-tourism depends on involving various invested parties and developing a 
shared understanding of the resource and how different goals can be met in relation to use of the 
resource (Griffith and Griffith 2012: 529). Therefore, there is a call for increased collaboration 
and active involvement by all persons affected by the use of and potential destruction of 
archaeological resources.  
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With archaeological sites, there is opportunity to provide a perspective for understanding 
the delicate balance between sustainable tourism and sustainable development. Tourism at these 
sites attract public interests which may generate some form of revenue, but can also provide 
means of preservation whether through site maintenance, public perceptions and educational 
needs, or ecological, socio-cultural, economic, or political sustainability (Walker 2005: 64). 
Effective interpretation—or education—may not only enhance the tourism experience, but also 
encourage the engagement of sustainable behavior at archaeological sites (Walker 2005: 66-67; 
Drost 1996: 481; Moscardo 1996: 377). Additionally, education and interpretation can provide a 
sense of stewardship toward the archaeological record making a clear connection between people 
and heritage (Walker 2005:69). This requires the recognition that historical and cultural 
knowledge is situated in particular contexts and that interpretation of the past, and the approach 
to the past may be at odds with the people that site managers seek to represent. Sustainable 
archaeological tourism may allow the visitor to “travel” between situated “knowledges” and gain 
a better understanding of multiple contexts, which in turn may lead to an appreciate for the 
preservation of a site.  
Future Directions 
  
 As beached shipwreck sites become increasingly exposed and acknowledged, their 
documentation needs to be added to the growing database of sites. Along with a record of their 
presence, these resources have very important potential further directions for use and research: 
the development of citizen science in coastal archaeology and heritage monitoring, climate 
change research, the resources’ effect on the stability of the landscape. Beached shipwrecks 
provide an appropriate platform for engaging the public in accurate documentation techniques, 
cultural and environmental education, and advocacy and stewardship of coastal cultural heritage. 
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These can lead to both ongoing monitoring and inventory, as well as increased public awareness, 
understanding, and appreciation of coastal cultural resources that can aid in garnering regulatory 
support for the protection of these resources. Additionally, as climate change continues to 
present affects along the coasts, indications of such change are essential to understanding these 
affects (e.g. shoreline shifts, extreme storms). As research begins to pick up speed looking at 
climate change and its relationship to archaeological resources, specifically terrestrial—and more 
recently underwater—coastal archaeological features must be added to this discussion. As 
embedded features within the coastal landscape, beached shipwrecks stand to contribute to the 
discussion on climate change. These resources, if monitored and documented over time, can 
expose both short and long term fluctuations in beach and dune systems, storm cycles, and other 
coastal processes. Along those lines, potential research into the effect of the beached shipwreck 
on the stability of the landscape is warranted. For example, a recent discovery on Reedy Island, 
Delaware shows probable use of a beached wreck as a breakwater on the island (Mastone 2017, 
pers. comm.). Along with the considered use of beached wrecks in dunes during the WPA/CCC 
era in North Carolina, these as well as other examples show the potential for examining the 
effects of the resource on providing stability to the beach and dune systems.  
Conclusions 
 
The beached shipwreck is present throughout the world’s coastlines but have previously 
often been an under-utilized and underrepresented coastal resource. However, with increasingly 
noticeable presence to coastal resource managers and coastal communities, these wrecks are 
being acknowledged as a potentially valuable resource that allows for a better understanding of 
socio-cultural and environmental change. As tangible, embedded remains, these resources 
function not only as historical and archaeological markers, but also as part of the current and 
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future socio-environmental maritime landscape. Additionally, increasingly sophisticated 
geographical, geological, and documentation techniques, are adding to the database of coastal 
archaeological documentation and research which both fills a gap in our knowledge of these 
regions and perpetuates our connection to their preservation.  
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Changes to this approved research may not be initiated without UMCIRB review except when necessary to
eliminate an apparent immediate hazard to the participant.  All unanticipated problems involving risks to
participants and others must be promptly reported to the UMCIRB.  The investigator must submit a continuing
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Approved consent documents with the IRB approval date stamped on the document should be used to consent
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study workspace).
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Dear Participant,
I am a doctoral candidate at East Carolina University in the Coastal Resources Management 
Program.  I am asking you to take part in my research study entitled, “On A Sea of Sand: A 
Comparative Analysis of Challenges to Beached Wreck Stability and Management”.  
The purpose of this research is to better understand the challenges to beached shipwreck site stability 
and management. By doing this research, I hope to learn how managers perceive the resource and 
certain management strategies in order to provide best practice guidelines. Your participation is 
completely voluntary.  
You are being invited to take part in this research because of position as a resource manager.  The 
amount of time it will take you to complete this interview is approximately 60 minutes 
If you agree to take part in this interview, you will be asked open-ended questions related to your 
perceptions and attitudes toward beached shipwrecks as archaeological/cultural resources, as well as 
management strategies utilized with regard to this resource.
This research is overseen by the ECU Institutional Review Board.  Therefore some of the IRB members 
or the IRB staff may need to review my research data.  However, the information you provide will not 
be linked to you.  Therefore, your responses cannot be traced back to you by anyone.
If you have questions about your rights when taking part in this research, call the Office of Research 
Integrity & Compliance (ORIC) at phone number 252-744-2914 (days, 8:00 am-5:00 pm).  If you would 
like to report a complaint or concern about this research study, call the Director of ORIC, at 252-744-
1971.
You do not have to take part in this research, and you can stop at any time. If you decide you are willing 
to take part in this study, please continue with the interview. 
Thank you for taking the time to participate in my research.
Sincerely
Jennifer E. Jones
Principal Investigator
Participant Signature
Date
Study ID:UMCIRB 15-000646   Date Approved: 5/18/2015   Expiration Date: 5/17/2016
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Survey Instrument: 
 
Date:             Location:  
General Background and Knowledge: 
How long have you been in the field?  
How have you come to be in this position—what is your background?  
What is your relationship with resource management?  
How have beached wreck sites come into play in your work as an archaeologist?  
Site Management 
What is the first step in acknowledging these resources?  
What are some of the physical/environmental issues you face?  
What are some of the social issues you encounter?  
What strategies are in place for you now? What would you like to see?  
What constraints affect your ability to manage current resources?  
Are the management strategies you utilize based on a case-by-case basis or a function of a larger 
management framework?  
What factors do you think put these sites at risk?  
What areas do you think need to be specifically addressed when dealing with resource?  
In an ideal situation, what you be your management process?  
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Norms and Conditions 
How do you define stability in relation to these resources?  
What do you consider to be the acceptable condition for beached wreck sites?  
Unacceptable?  
Minimally acceptable?  
At what point do you think this type of resource needs to be managed?  
Stakeholders 
Who do you consider to be the stakeholders?  
To what extent are stakeholders involved? In what way?  
What role do you think the public needs to play with these resources?  
Date Location: What drives an interest/disinterest in the resources?  
Perceptions of the Resource 
What values do you think are most important when dealing with these sites? What use do you 
see these resources having? What information do you think these resources can provide?  
What impact do you think these resources have on the physical environment?  
Social landscape?  
  
